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REPORT 


OF THE 


Horticultural Experiment Station 
1916 and 1917. 


In the early days of the Station the office and administrative work was 
necessarily much less than at present, and the Director in charge at that time 
was therefore able to personally oversee and direct the ordinary cultural operations 
of the Station. During succeeding years, however, the Director’s time and energy 
were more and more required for office routine and the carrying out and recording 
of the experimental and investigational work under way. ‘The various branches 
of this work have in turn grown and new work been added until now the Director’s 
time is very largely taken up with the general administration of the Station. 
The plant breeding and the experimental work, etc., were divided and a trained 
assistant placed in charge of each branch. The plant breeding has in turn grown 
to such an extent that a further division of this department has been found 
necessary. ‘There are.then at the present time the following divisions of the 
Station work: Plant Breeding, Tender fruits; Plant Breeding, Hardy fruits; 
Pomology; Olericulture; and By-products. 


RESIGNATION AND APPOINTMENT. 


F. M. Clement, appointed Director of the Experiment Station in the spring 

of 1914, resigned in August, 1916, to accept the position of Professor of Horti- 
culture in the University of British Columbia. E. F. Palmer, formerly Assistant 
Director of the Fruit Branch, Ontario Department of Agriculture, was appointed 
in September, 1916, to succeed Mr. Clement. 


PUBLICATIONS. 


Two bulletins prepared by members of the Experiment Station Staff were 
published by the Ontario Department of Agriculture during 1916: “The Grape 
in Ontario,” by F. M. Clement, Director, and “ Peach Growing in Ontario,” by 
F. M. Clement and A. G. Harris, Assistant in Pomology. In 1917, two more 
bulletins were published: “The Pear in Ontario,” by F. M. Clement and 0. J. 
Robb, Assistant; and “ Pruning,” by F. M. Clement and F. 8. Reeves, Hybridist. 

Shorter articles on various phases of the work under way have been written 
from time to time by members of the staff for various horticultural and agri- 
cultural papers. Material dealing with the experimental and plant breeding work 
being carried on at the Station is prepared each month for publication in the 
Ontario Fruit Branch Circular. 


EXHIBITS. 


Very successful exhibits were made during 1916 both at the local Beamsville 
Fair and at the Canadian National Exhibition, Toronto. These exhibits are So 
planned as to bring to the attention of the public and more particularly those 
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interested in fruit and vegetable growing, the work that is being carried on at 
the Station. A particular feature of the exhibit at the Canadian National was 
the display of peach jam, put up by the By-products Department of the Experi- 
ment Station. To those particularly interested sample jars of the jam were 
given together with printed instructions enabling them to make the jam them- 
selves. Only a very small exhibit was made at the Canadian National in 1917. 


NEEDS OF THE STATION. 


The lack of sufficient accommodation for farm help is being felt more acutely 
each year, especially in view of the fact that unmarried help is not available 
under present war conditions. Cottages have had to be rented for four of the 
laborers employed, and this besides costing an annual rental, is a serious incon- 
venience to the men who are sometimes required to work outside of the regular 
hours. It is difficult to secure and even more difficult to retain the desired class 
of labor when proper accommodation is lacking. The need for new cottages 
is therefore great, but will be relieved to some extent on the completion of a 
double cottage now under construction. 

In addition to the need for new cottages, the Annual Report for 1915 made 
extended reference to other equipment in the way of buildings, etc., that was 
sorely needed. These buildings included increased greenhouse space, and a more 
commodious boarding house for single members of the staff, student assistants, 
stenographers and visitors. The greenhouses are now under construction and 
it is hoped that the boarding house will be built during 1918. 

Sufficient land suitable for fruit growing has long been one of the great draw- 
backs to the successful carrying on of the various lines of work. This need 
has been permanently met by the rental of fifty acres of excellent land situated 
within working distance of the Station. A seven-acre property fronting on the 
Town Line and lying immediately in front of this fifty acres has been purchased 
outright. 


CHARACTER OF THE SEASONS oF 1916 ANpD 1917. 


The character of the weather for 1916 may be said to have been quite 
remarkable for its extremes, but that of 1917 was even more so and considering 
our heavy type of soil was quite the most disastrous we could have experienced 
for our kind of work. 

The winter of 1915-16 was comparatively mild during the first part up 
until Feb. 1st. The second frost of the season occurred on Nov. 11th, and there 
was no more than a few degrees of frost until the last day of December when 
the thermometer dropped to 12 deg. F. Zero was reached on the 1%th of Jan., 
and then during the last ten days of the month the weather became very mild 
with heavy rains on the last two days taking away all the ice. February and 
March were typical winter months, the latter being especially stormy. The mini- 
mum temperature for the winter of 2 deg. below zero was reached on the 18th. 
There was a total snowfall of 22 in. in February, but March received the minimum 
monthly precipitation of .53 in. for the year. The snow stayed late and was not 
all gone by the first of April. 

The winter of 1916-17 was longer and more severe. During November 
beginning on the 12th, there was two weeks of winter weather which then moderated 
for about two weeks and winter came again in earnest early in December with 
a temperature of only 4 deg. above zero on the 16th. There was a January 
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thaw which took away all the snow, but more came soon and we then had steady 
winter, weather until the 7th of March. The minimum temperature for the 
winter was 7 deg. F., below zero on the 13th of February. The most of March 
was comparatively fine but with cold north winds. The month closed with a 
thunderstorm on the 23rd and fine, warm weather until the end of the month. 

The chief features of the spring, summer and fall of 1916 were the extreme 
cold, wet, late spring followed by the extreme dry summer. During 1916, April, 
May and June were excessively wet and somewhat backward. The precipitation 
for those three months was 3.42 in., 4.93 in., and 4.57 in., respectively, or 12.92 in. 
for the spring months. The last frost recorded was a temperature of just 32 deg. 
F. on April 19th. The earliest blossoms to appear were on the 9th of May and 
it was not until the third week of May that the tree fruits came into bloom and then 
owing to the lateness of the season they all came at about the same time. 





Experiment Station, driveway and Administration Building, 1916. 


During 1917, April was cold but not so wet as the previous April, the tem- 
perature going down to 25 deg. F. on the 10th. The cold weather continued 
throughout May and commencing on the 16th an excessively wet period ensued 
until July 22nd. The wet of this season was even more disastrous than the 
previous season especially to the plant breeder. The precipitation for April, 
May, June and July, 1917, was 2.77 in., 3.38 in., 6.29 in., and 4.18 in., respectively, 
or 12.44 in., for the three spring months, followed by an excessively wet period 
of four inches more the first half of July. All fruits were very late in coming 
into bloom, it being June 1st before the peach bloom opened whereas they open 
about May Ist during a normal season. This retarded growth so much that 
there was danger of many fruits being caught with frost in the fall before they 
were mature which was actually what did happen. The first part of July was 
excessively wet—so wet in fact that there was more water on the land at that 
time than is usual even in the spring thaw. Then immediately when the rain 
ceased, we were subject to excessive heat which was doubly oppressive coming at 
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a time when the ground and atmosphere was saturated with moisture. The 
temperature went up to 96 deg. F. There was a normal rainfall for August, 
September and the first half of October, but during the latter half over 5 in. 
fell within ten days. This amount at this time did not cause any very serious 
difficulties as the land was able to absorb the most of it. It was much in contrast 
to the dry fall of 1916. It was immediately followed by cold weather with the 
winter of 1917-18 setting in with good sleighing early in December. The total 
precipitation for the year was not above the average, and in 1916 it was even 
below the average, but in both years it was very unevenly distributed. 

Taken altogether the season of 1917 was full of extremes and unheard of 
excesses, and quite the most unsatisfactory year meterologically, on record. 


PLANT BREEDING. 


Plant breeding at the present time is and probably always will be the most 
important of the various lines of work being carried on at this Station. The 
amount of work with each fruit is growing steadily and the scope of the work 
is being gradually increased to include all our present commercial kinds of fruit; 








Spy apple tree being used for hybridizing work. The paper bags which can be easily 
seen are used to cover the emasculated flowers to protect them against the intro- 
duction by winds or insects of pollen other than that applied by hand. 


others which on account of lack of hardiness or some other limiting factor are not 
yet of commercial importance, but which will, it is hoped, ultimately prove of 
great value through plant breeding; and the many problems in hybridizing, 
germination of seeds, etc., which confront the plant breeder. Progress can be 
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only made on sound and fundamental foundations. As our experience increases, 
we learn through mistakes we have made, of indispensable requirements for the 
successful continuance of the work, and each year sees some definite results 
attained which serve as a guidance for the further carrying on and enlargement 
of the work. In the past certain phases of the breeding have been carried on 
under extreme difficulties and the experience so gained would indicate that such 
work would better be discontinued until equipment is available with which to 
overcome these difficulties. 

In analyzing the past five seasons’ work in hybridizing the stone fruits 
out-of-doors, the conclusion has been reached that out-of-door methods for these 
fruits so militate against successful results that continuation of this method would 
be very discouraging and in no way commensurate with the efforts put forth. 
Hybrids and seedlings must be grown in large numbers to expect any reasonable 
progress in the improvement of varieties through plant breeding. 

Scientific investigation in plant breeding must go hand in hand with the 
work for practical results. Oftentimes, a little investigation clears the way for far 
better and quicker results. Investigational work in seed germination needs greatly 
to be done to determine the best methods of handling and germinating the many 
different kinds of fruit seeds after they have been secured through painstaking 
hybridizing work. Again, the knowledge that self-sterility in grapes is due to 
the degeneration of the sex cells in the pollen grain (M. J. Dorsey) has eliminated 
the necessity of emasculating the self-sterile varieties when using them as female 
parents (thus avoiding a great amount of laborious work) and makes evident 
the futility of using the pollen from these self-sterile varieties on other varieties 
or on their own flowers. Incidental work at this Station with Greensboro and 
Dewey peaches, two of the best early commercial varieties, has shown that their 
seeds are not viable and hence precludes their use as female parents or in the 
securing of self-fertilized seeds. 

These incidents are given to show the necessity for broadening the scope 
of the plant breeding work so that scientific investigation may work hand in 
hand with practical work. All the work heretofore has been of a practical nature 
only, owing to lack of facilities and equipment, insufficient trained assistance, 
and funds to extend the work to what it should include. If sufficient money were 
available investigational work would be given the time and prominence that it 
deserves, to the, needless to say, great advantage of the work in hand and hence 
to the fruit interests of the Province and Horticulture generally. 

As mentioned at the beginning of the Plant Breeding Report one of the 
chief activities of the Experiment Station is the production of new and better 
varieties and improved types of old varieties of fruits either by hybridizing or 
through selections of present varieties. Another way which it has been practically 
impossible to attempt yet but undoubtedly one of the ways in which future 
improvement will take place is through the selection of desirable bud variations, 
though it would be unreasonable to expect to achieve by this method the almost 
spectacular results which have attended the bud selection work of Shamel with 
citrous fruits in California. Our fruits apparently are not as variable as are 
the citrous fruits and therefore do not lend themselves so readily to improvement 
through bud selection. Nevertheless, to use specific examples, it has often been 
observed that there are at least two distinct types of the Northern Spy apple. 
one of which from its more attractive conical shape, distinctly higher color, and 
better keeping quality is much more desirable commercially than the other. To 
mention another instance, a Bartlett pear tree was observed in the fall of 1916 
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which bore normal fruit on all of its branches but one, and on this branch the 
fruit was russeted over completely presenting in color very much the appearance 
of the Bosc pear.’ The fruit was normal in every other way, size, shape, flavor and 
season, in fact, a Bartlett in every regard except as to color. 

Similar variations to those mentioned above no doubt exist in a more or 
less marked degree in all our cultivated fruits. It only remains for a man 
sufficiently trained with regard to varieties and with regard to the probable 





Toad 


No. 1 illustrates apple blossoms emasculated (male reproduc- 
tive organs removed). No. 2 shows blossoms in right stage 
for emasculation—before the blossoms open. No. 3, bud 
cut open showing right stage for emasculation. No. 4, 
blossoms open—too late for emasculation. Note how the 
mature stamens surround the pistil. 





commercial value of such variety variations, to make it his work to discover 
such variations, using the whole of Ontario, and more particularly the Niagara 
District as his hunting ground. Quicker results may possibly be looked for from 
this method and the finding also of good chance seedlings (one or two such we 
have already accidentally found and are propagating for further trial) than by 
having to wait for definite hybrids, especially of tree fruits, to come into bearing. 
The limiting factor in such work as outlined briefly in the foregoing paragraphs, 
is of course the lack of necessary funds. 
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THE WorK IN APPLE BREEDING. 


From the breeding work here and research work at Macdonald College we 
have the following growing in Section 1 ready to set out in the spring of 1918 :— 


TABLE 1.—AQPrPpLE HyYBRIDs. 




















Croce Number Seeds | Number Seeds Number alive 
; planted, 1915. germinated. September, 1917. 
SD VESe DCU AViswe ie cote access os 24 15 12 
SDN WW Call Vers te ce eh oe ee oe ae 53 12 10 
SDVEXe CINEOSH ets Seem eee een) 26 8 8 
SDyaxsLuchessore:. eeeess Bee cs can 21 7 6 
SDyex se Pameuse .. ieee eee eee 153 2 2 
Kameuse x Mcelntoshes ese seece eae ee weet eee tee Ae 78 58>) Received from 
Me intosivexeW ealtiivenrccsrsecs oe Wee t cee eines ee 27 21 { Macdonald Col- 
McIntosh x Milwaukee........ Oe PY tsk hn Or ne ee 13 Q(lege. The re- 
MelntoshexeWanienseeeecetire cs cera eee soe tat 4 4 SU NOE 
| | work. 





During the period in which the 1917 breeding work on apples was done 
the weather was more or less disagreeable. 


By June Ist the buds were showing pink and in many places were opening. 
Kmasculating was started and was done on June Ist, 2nd, and 4th. The young 
trees in Section 7 which were the fartherest advanced were ready to pollinate 
June 4th and with these a 4.9 per cent. set was obtained. This was very poor as 
, on only one out of five trees did we get a fair set, 15.3 per cent. Two others 
gave one fruit each out of 111 and 122 pollinations while the remaining two 
gave nothing out of 137 and 22 pollinations respectively. 

The pollen used was fresh having just been gathered long enough to burst 
before being used. Immediately after this the weather became cold and wet and 
the vitality of the pollen may have been injured. This subject of cold injuring 
the vitality of the pollen is one on which there has been considerable written 
during the last year in several fruit papers, showing, over a long period of years, 
how cold wet weather at blossoming time had frequently spoiled the fruit crop. 

The cold wet spell stopped June 9th and pollinating was immediately done 
in Section 3. The buds had been emasculated since the 2nd and 4th but still 
looked receptive. The cold had so retarded the bloom that it had scarcely opened 
any since the 4th. Three fruits set out of 953 pollinations but these dropped 
shortly after. 


CHERRIES, 

: } 
Seedlings: The seedings grown in 1915 were transferred in the spring of 
1916 from the nursery row to a permanent plantation, but unfortunately most 
of them died. Many died in storage during the winter and many more never 
survived transplanting. At present, only 7 Elkhorn, 7 Late Duke, 5 Coe’s Trans- 
parent, 6 Cherry No. 5 and 1 Windsor seedlings are growing out of 1,252 seeds 

which originally germinated and which represented eleven varieties. 
A large number of seeds were secured during 1915 and were planted in beds 
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out-of-doors in Section 1. The germination again was exceedingly poor as shown 
in the following table :— 


TABLE II.—-GERMINATION OF CHERRY SEEDS SECURED IN 1915. 











Variety. Planted. Germinated. eae ae 
Windsorse eo. .c8 sete eee ee eee 6,400 1 Neer, hare stares SB ARR 
Monimorencys2.c07..c0 tos Oe eee 6,000 138 | 45 
Late: Duke? i. 4 tee sce cee eee ee 2,800 16 | 1155 
linglish "Morellos.2 couse re eee ease 2,500 36 Ak 
Black Tartarian 260 See oe ee eee GOO Aer tr certekr, sein emit, [is ree Ree eee tore 


This work was repeated in 1916 and 1917 but the seeds were given cold 
frame treatment in the spring rather than being planted outside in beds. ‘To 
date no count of the germination has been made but in most cases it has been 
quite good. The following list gives the number of seeds planted :— 


1916 1917 
‘Black <fartarian. see ee ee ee 2,059 May Duke mite. sues cc betes ie saree ieee 1,160 
Napoleon® ...0..00 to ees pre het 3,120 PeWellingae sc cece heen ee te ee 1,484 
Windsor fer sce ee 3,503 Napoleone:. 26 suet Orr eee 1,179 
Reine sHortense.<s 2 ets cose cee oe 415 WindSOrie fe ince ce een tee eed eee eee 1,696 
Late Dukese os Se. Arar ak at 620 Blackwlartalian eee cere Whee eA 423 


A number of buds of the Abundance and Burbank cherries were received 
from Mr. Geo. A. Robertson, St. Catharines. These have been inserted in tree 
2, row 7%, Section 6. 

Hybrids: The past year 1917, the breeding of cherries was carried on for 
the first time and we secured, all things considered, very fair results. We have 
yet to see how the seed will germinate. 

Following is a list of the crosses made and the results obtained :— 


TABLE III.—1917 CHERRY HYBRIDIZING. 











Gree Number Number Number Number 

: Pollinations.| Fruit Set. | Gathered. Saved. 

sacks sacks sacks sacks 
Black Tartarian x Napoleon ............ 41 54 47 18 
Napoleon x Black Tartarian ............ 32 97 62 2D 
Olivet ix pW indSOlers cones cee ee ee 23 20 18 13 
Windsor x Black Tartarian............. 13 24 24 19 
iWindsorexshockport:-..- re eee 13 32 29 16 
Montmorency x Napoleon..............-- 58 163 AVANT 106 








The number of fruit set is small due to the weather being very cold and 
backward at that time. A period of about a week elapsed between emasculating 
and pollinating so that many of the pistils dried up. Ten blossoms were usually 
included under each sack. 

In column “ Number Saved ” we have a record of the pits which sank in water 
and which were therefore saved and planted. In washing cherry pits it has 
been found that those which float contain only a dried up kernel and are there- 
fore worthless. 

PEACHES, 


Seedlings: All of the seedling peaches which were planted in 1911 fruited 
during 1916 and 1917 and have been described. Those thought worthy of further 
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trial have been retained, the remainder removed. ‘hose of this lot that were 
formerly thought to be New Prolific seedlings are undoubtedly Elberta seedlings, 
as shown by their similarity with each other and with the Elberta type of peach. 

Elberta seedlings are all, with one exception, of the Elberta type—some- 
what oval—and not very highly colored. The pits also are all of the Elberta 
type—corrugations being somewhat smoother than in other peaches and the pits 
being long and somewhat flattened. Those in the illustration where the pits 
are not distinct, are cling-stone. ach half peach represents one seedling. The 
two half peaches at the bottom of the illustration (Fig. 6) are the Elberta 
variety itself. | 





Elberta seedlings. Each half section represents a different seedling. The two 
half peaches at the bottom are the Elberta variety itself. One seedling 
in particular is very promising, 


The Elberta seedlings show very encouraging results from the few that have 
fruited. Out of a total of 28 trees, 16 fruited in sufficient quantity for the 
fruit to be described and of these eight or 50 per cent. were of better quality 
than the Elberta itself. T'wenty-five trees bore fruit and of these, 25 per cent. 
were equal to the Elberta in size, but were not so good in color. 

One of the Elberta seedlings in particular is worthy of further trial. The 
fruit resembles the Elberta variety itself in many ways as regards size, shape, 
color, flesh, etc., but is of a distinctly higher quality and possibly two or three 
days earlier in season. 

In the accompanying illustration the large fruit at the top is St. John 
and those in. the row immediately below it are seedlings of St. John. The St. 
John type is evident in the pit, but the fruit is all smaller and very much later 
in season. The other row represents seedlings of an unknown origin, but they, 
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in all probability, are St. John seedlings, too. They are small and late and of 
no commercial value. Each half peach represents a seedling, 

The St. John seedlings are all uniformly freestones. The fruit is all small 
and very much later than the St. John, being ripe in the same season as the 
Elberta (September 28th, 1916). 

Of the block of 1,000 Early Crawford seedlings which were planted in 1913, 
343 fruited during 1917. Fourteen of these ripened their fruit before September 
25th, of which number only three were considered worthy of further trial. 

Ten of these which ripened before September 25th had white flesh, the other 
four had yellow fiesh, as did nearly all those which ripened later. 

No others were ready until October 10th and these had all been touched by 
the frost of October 7th and 9th causing them to be very mealy and tasteless so 





The large fruit at the top is St. John, and those immediately below are St. 
John seedlings. The parentage of the bottom row is unknown, but is 
probably St. John also. 


that very little idea of flavor could be gathered. Twenty-nine were removed at this 
time as being too small and of poor quality. There were also 67 which at the above 
date had not begun to ripen and which were therefore removed as being far too 
late in season to be of commercial value. 

This block of peaches was planted 7 ft. by 7% ft. which distance has been 
found to be insufficient. Every third row running north and south was therefore 
removed in the fall of 1917 so that the remainder might have a fair chance to 
fruit.. There are now 512 trees left. 

In one block of peach seedlings, mostly Elbertas, planted in 1914, only eight 
or nine bore fruit and only in small quantity. In another block of Elberta 
seedlings of 107 trees, 83 bloomed in spring of 1917 and in these seedlings there 
was a very noticeable breaking up in the type of blossom—Elberta is supposedly 
the result of a Chinese Cling and Early Crawford cross. The Chinese Cling 
type is an example of the large flowered peaches while the Crawford is an 
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example of the small flowered peaches. The Elberta has a medium sized flower. 
In the above seedlings then we have the F, generation of the Chinese Cling x 
Karly Crawford. The breaking up in blossom type was as follows: — 


FURGSERVAL SIG Le DIL MALLOWELS Mes sac ck Sete oharos Cee ecole sic nate one Di 
inospaws tnslargelw Hite HOWerse cs... ae tes oct ltcs treacle ee 26 
PENOSELV CUA LORDLOOLIba we ca ercuir Seat ons aoe teins Ace Oy ee eee Se 24 

107 


From the numbers which have already blossomed we do not get any definite 
ratio but if the most of the remaining 24 were to show pink we would then 
have a very good 1-2-1 ratio. The further blossoming of these Elberta seedlings 
is being looked forward to with considerable interest. 

Of the 5,298 seedlings of the following varieties planted in 1915 approxi- 
mately 4,500 are still alive and in nursery rows to be planted out in the spring 
of 1918 :— 


Heri are norte rete creeks erin cs care 935 EAMOng reer ecm etter tet eee 1,402 
SUES Gate eee el nee rs st las 1,004 peti AA LON SWRI Rog cig ky Seine PERN a a 160 
ING VWiaEeE OL LLCS arent ect emetetoee wa tee tone oes 865 PACCUCSEULALELIDG cette © utes Hace ca 150 


This block of seedlings presents a very uniform lot and has done well. The 
constant rain in the spring caused a few to succumb to wet feet and retarded 
many others. Later the Brown Rot fungus, Sclerotinia cinerea, attacked a good 
many which were at once pulled up and removed but even with these handicaps 
a very promising block remains. 

During 1917 the following open fertilized seed was saved and planted :— 


Number Num ber 
AT DMDCAUtYehec os coe ccs ene ae 5 ie rae 543 Reevess Wa vouri te ws-ceac eerie tec eee tele 359 
TBGO TIMING HOU oNe sheets eta wicks Gee oie aoe (aero Bae Leamington selted, See. 9, How.o,- lol 10 
Oy LOU it cemteeerreettc ae oo orcterce te eee ke 226 ou ive ak 
HALDOT (dies | OUm laters etcie tes ticle ee alee soo «0 - 149 is ne ea OW ee ere Laat Lig, 
Hi DertassliOtrcue sec ae. sc oe eco a Sagan ae (6 a: a ae HOWol ell te aoe 
EONSOUT Sire tee cane cre Seed chee oo oie 410 


Elberta Lot 1 differs from Lot 2 in that Lot 1 was picked as for commercial 
shipping. Lot 2 ripened on the tree, the object being to try and ascertain if the 
picking of fruit green has any effect on the germination of the pits. 

The four lots of Leamingtons selfed are the seeds from the most promising 
of these hybrids in Section 9. 

With these were also layered a large number of Dewey and Greensboro pits, 
and their behaviour repeats the experience of several seasons’ attempted work 
with these two varieties... The Greensboro seeds were all shrivelled and decayed 
when examined in the spring; the Dewey, while they were in a little better state of 
preservation, failed absolutely to grow on being planted. 

Peach Hybrids: A good proportion of the peach hybrids of 1913 breeding 
fruited this year and all which were not promising in some respects were at 
once removed. Cling-stone, poor quality, a marked deficiency in color or size, 
susceptibility to rot or other diseases, and extreme lateness were the general 
causes for which most were removed. Anything promising either commercially 
or for further breeding work was left for further trial. Table IV shows the 
1913 hybrids which have fruited and those which have been removed. 
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TABLE IV.—SUMMARY OF FRUITING oF 1913 PEACH HYBRIDS. 




















Number Number Number He 

Cross. of Trees. Fruited. Removed. Remarks. 
Early Crawford x Greensboro 15 8 2 1 bitter, 1 very poor. 
Elberta x Early Crawford... | i 6 OP ROH ier hate ah 
Millionaire Selféd <2 0. c%...; 3 Rete ee et ae 
St; John x Sneed .-cscasd. oe 3 1 1 Very poor. 
New Prolific selfed..........| 16 9 i) Very late. ’ 
Leamington selfed ..........| 57 52 39 Small, fuzzy, poor quality. 
Kitzeeraldiselfed.. ..te eae “all 53 AS eo re 
Late Crawford selfed ........ 4 oe eee Serie 
Early Crawford selfed ...... 4 Meni e meen oos eo, owes 
Elberta iseliedsenaeceee tee 9 (AR ee a Sena |e ad cs ler, Gr foe 
Crosby-selied 2% vae.s ee 4 i a OP EAS AE eave Pn 
Golden Drop selfed.......... | 3 Cee Gate ac eee 
Db.) Ol Sélled see geen ae | 6 We Fivaatrae on ite eee ee 
Klondyke selfed ....... oe, 11 1 1 Late, small, poor. 

POUL Steere see ee eet 163 80 54 























Triple bud formation, Greensboro. Single bud formation, St. Johan. 


T'o date, Leamington selfed is the only one of which the majority of trees 
have fruited, and this gave us several interesting seedlings. 

For the most part the fruit was white-fieshed and almost identical with the 
parent, differing only in season, some coming much earlier, Aug. 28th, to much 
later, Oct. 10th. The Leamington itself ripened Sept. 15th this year, 1917. 

Upon making inquiries re the history and origin of the Leamington peach, 
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Mr. J. W. Noble, District Representative of Essex County, was able to furnish 
us with the following information :— 

“The Leamington peach originated on the farm of George Mills, Leamington, 
Ontario, about twenty years ago. Mr. Mills is now deceased. It is a seedling of 
the Tyhurst seedling, white-fleshed, freestone, good quality and ripens a short 
time after Yellow St. John. It is not grown to any extent here on account 
of its white flesh.” 

The Tyhurst seedling is yellow-fleshed which accounts for the seven yellow- 
fleshed peaches showing up in the Leamington selfed. 

Of the New Prolific selfed which fruited all were extremely late in season 
and were therefore removed. 

In the Elberta x Greensboro cross eight trees fruited, all of which bore large 
freestone white-flesh fruit, six of which were left. 

Crossing work was carried on with peaches again during 1916 and 1917. 
The oiled cotton tent to cover the whole tree was given further trial in the 1916 
season’s work. In 1915, it was found that very high temperatures were main- 
tained under the tent when the sun was shining directly on it, and in view of 
the poor results obtained, it was conceded that these temperatures were too high 
for the setting bloom. The following two tables of observations made on the 
tent used in 1916 indicate the same thing. 


TABLE V.—ELBERTA PEACH TREE UNDER OIL COTTON TENT, 1916. EMASCULATED May 13TH, 
POLLINATED MAy 19TH AND 20TH, WITH YELLOW SWAN VARIETY. 
OBSERVATIONS, 717 POLLINATIONS. 











Temp. Temp. Tam 
Date. Time near near Out va Atmospheric Conditions. 
Roof. Ground. eat 
Mayalse. Noon 100 F | 90 F 70 F | Bright, calm and clear. Air in tent 
| smells very much of oil and is stifling. 
May hice lO... 56 | 55 De Cioudy and cool. 
May 19... Bp: 65 | 65 60 Warmer but stormy. Thunderstorm. 
May 20.. 10 a.m. 80 | 66 52 Fine and bright, becoming warmer. 
Mayr24...) LOva.m. 90 | 80 75 Fine and warm, becoming hot. In 
| afternoon tent much hotter. 

















TABLE VI.—SUMMARY OF 


1916 WorK AND COMPARISON OF TENTS AND SACKS. 














No No. No. 
Cross. Pp ail Fruits Fruits Remarks. 
set. gathered. 
Elberta x Yellow Swan.....:. 717 ? 102 Oiled cotton tent used. 
Early Crawford x Dewey...... 337 96 78 Sacks used. 
Se ON y X ONC y. west cracls 284 O4 55 Sacks used. 














In the plant breeding work for 1917 the conditions were rendered very unfavor- 


able by continued cold and wet weather. 


“masculating was done, but rain 


combined with heavy wind in many cases cither broke off the bags or injured 
the pistils to such an extent as to render them useless. This being the case, on 
the appearance of a fine day (May 30th) before the trees were in full bloom, 
buds were selected which from all appearances would be fully open next day. 
These buds were then emasculated and pollinated at once. 
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The anthers in these buds did not show any signs of having burst and while 
no special work was done to see if this was the case we considered it safe enough 
to carry on such work. 

A very important point to be considered in future work in the peach breeding 
is this: In peaches there are two types of buds, (1) The triple bud formation— 
two blossoms and a leaf bud. This gives an abundance of bloom and an even 
distribution of foliage, e.g., the Greensboro. (2) The single bud formation in 
which there is a scarcity of foliage along that portion of the branch where most 
of the fruit is borne, e.g., St. John. The accompanying illustrations will serve 
to make these two types of bud formation clearer. 





Peach Buds ready for emasculation at top, emasculated below. 


When emasculating blossoms in the past we have been rather free with the 
knife cutting back until good flower buds were obtainable. While working with 
trees having the triple bud formation this method is practicable, but as several of 
the better varieties we are using in the breeding work have the single bud formation 
care will have to be taken in cutting back because such cutting back in varieties 
or twigs having the single bud formation removes a large percentage, if not all, 
the leaf surface from the twigs worked with, the consequence being that the 
resultant fruit is poorly nourished, and while many set very few reach maturity. 
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The 1917 breeding work in peaches is given in the following list :— 


TABLE VII.—1917 PEACH HYBRIDIZING. 














Number Number 
Cross. Pollinations. Fruit gathered. 

Eye OAD L Deh tas Sete ctc oe sie e Se cic cee ee meres eee 86 12 
Stecuun ee earl y-Craw fords 6.08 ea ea ene er oa rnanes 126 22 
SPEEA VLD VILOWW ET Mesere tees ie rc oa oon en ero ms eianeed a sie remeualens 50 26 
HEDereERMOTECISDOLOg ers oe ct ole 25 .c oe ceo eink neater metetas 93 | 18 
PDE EAs ter dO led, stete-6 Soto a cies ied arlene 6 cetin moan 3 | 18 
Ht VACLAV LOTUEKEAT Ds ticcuete tee re mea Tanto e §9 Li 
ING Walerolincex: Greens bol: fsec.s o See aie eet tered ccere 49 12 
ING WabrolieexsWatly. Taw lord :eec ate tenements ee 31 | 6 
FAL DPS AVA VOW Lim a ones Sere see cy re aheoine Gero ete se oa 100 3 
PATOSX Luar y Crs WlOld miseries eee ee aoe ts ee 100 | 48 
Appar Ml bertans tee ont eck i ah Ge aoa ce Sie aa Bo ae 100 65 
Arpes S ti Johitives cs oles ss Le eR OT ee ot Ee 100 | 53 
StrlohnexeVayGowerwen viens... eee ee Re. eat 50 | 26 
SheOnDeselied sweeter ake foe bee eee et Se as 150 6 
Hibentacselted fy. cer see oe ities Poe eee we ee re ek Tey 197 27 
IMG VO Welle SCIECG Pease mentee 5 oere a tees esr eee AA See oe are 12 4 
‘Triuniph seliéds....e8 «+.4 5.5 Nr fa oar at ere aera ee Fh : Oe i itetere sis @ cra ee eee 
Harly, Crawiord selled2) oe... .... Ser eer ak 5th belay ee 148 | 19 
ING Ww. EEOLibessel [ed gene aa ceters chooks facies te Me AOR Oa tarats Ss 121 10 
ALD sDeA Eve SCL CC ees eee choniide tae coe teeta Sead 100 | De 
Elberta Seedling selfed .......:..... ein, Sn re i eae Ie 200 | 78 

2,200 556 

| 








A block of seedlings, showing poor germination under field conditions. 


PEARS, 


Seedlings: The seedlings of Kieffer, Flemish Beauty and Bartlett previously 
reported on are now planted at fruiting distance in Sections 8 and 9, and are 
all making satisfactory growth. A large number of pear seeds were planted in 
the fall of 1915 in the same area with the cherries and plums in Section 1. As 
with the cherries and plums, poor germination was obtained; 141 seeds germinated 
from 7,200 planted of the varieties Kieffer, Anjou and Clairgeau. 
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Seeds in large quantities were obtained and planted in the fall of 1916, for 
a repetition and extension of the 1915 work. These seeds were planted in flats 
and given cold frame treatment in the spring of 1916, since with the seeds of 
woody plants our experience has forced us to seek new methods of germinating 
these seeds, though at the Central Experimental Farm, Ottawa, they have found 
that under their conditions seeds will germinate quite as well by being planted 
directly in the nursery row in the open field in the fall. Following is a list of 
the varieties and number of seeds planted and the number now growing :— 




















No. Noe | No. No. 
Seeds Growing Seeds Growing 

Planted. 1917. | Planted. 1keayes 

Bartiotitass.. 1. Stee ee 1376 1,150 || Woolverton Seckel...... 2,394 1, 764 

Clairgealiees a. seen « 642 ATO Sheldon Meas veneer 408 168 

A DOU piece arate « cee enero ts 1,034 310 Pell. BOSCx ae. Litem eee eo ae 487 383 

oaise Bonne. sacar 503 284 Le Conte Bae anes 1,174 785 

Gillard... othe eee 100 O67 KK iefler eo eee ee oe 544 285 

Flemish Beauty. .2.5... 1,529 O42" Fi Duchess. eee 1,668 1,387 

Goodalece ieee. es eee 1,602 15250) sMountey ermoreas ste. 676 158 
DIaWYrence vee. eee 690 504 | —_—_—_ —__ 

| Ota trae fies «alee Oa 9,964 

















As will be readily seen an excellent germination was secured by the use of 


cold frames :— 
The following seeds were planted in the fall of 1917 :— 


Gillatds Sin ee cei ten eee erie 2,825 meOCkelers ae c3< 0. see entae ae nee eee 560 
Clapp S* o-or PP at SRR Rane 489 WA DOU Rie ween ouesieke SE en ee ee 1,020 
Flemish  Beautya.se re tener se oe 850 Bartlett Lot 1 (picked commercially).. 1,000 
Duchess so aeye eer Gaye t score eee 255 Bartlett Lot 2 (ripened on tree)....... 525 


Hybrids: The seeds obtained from crossing work in 1915 were planted 
individually in pots and were then transplanted to nursery rows in Section 1. In 
the spring of 1918 they will be transplanted to permanent fruiting quarters. 
In table VIII is given the number of seeds originally planted, the germination, 
and the number of plants at present growing. The germination was better than 
would be indicated in this table as a large percentage of the young plants 
succumbed to “ damping off” in the excessive wet spring. 


TABLE VIII.—PrAR HYBRIDS oF 1915 Work. 














é No. Seeds Germin- | Alive Sept. 

Cross Planted ation | 1917 
Duchess: x: bessenianka aerate on eee eee Zu 15 14 
Duchess x-Clappisyts ec en «tan rte ier tacts c nicen oie eee f A 2 
Duchess x Kiethler area. ween et eae es cee ee om 13 3 3 
Duchess eA Ni ol ceuee ee. heron ete oe eas Cent 8 2 1 
Duchess x-Shieldon se. 2 ee ethics eae ctarcue cre tires 29 2 2 
Duchéss x lonka‘vietikas oie ttc. cess oe ee seca 20 11 8 
Duchess Bose intense cee ise eo ee so cee re cen ee 1 0 0 
Clapp scx Comice:< aioe a eerie le eics coe ee eee 15 1 1 
Bartlettax Tonka viet Kart... e's laces ceecte Merete arenes 74 36 30 
Bartleticx Gliva. Kurskayae. sos aes ane ote acer eine 2 0 0 
Bartlet tex Sheldon... eorwus mnie are eee eee 30 10 7 
Bartlett Bose ars 2 co vars fe foe ete eee ee ee ee sil bo 49 
Bartiet i <7A NiGU cs ah ede een oie acetate cave he cee eee ere, ee 162 21 20 
Bartlettx-Béssemiankae. wae. rc eu. ete enie eee ete 50 16 14 
Bartlettizx: Clappis cs «acne Oe oe ccc ne rane 39 8 8 
Bartletirx kK ieffers vas. ve eo eee eee ee 20 4 4 
Bartlett selfeds2. occ +e eee eee ee ee Z 2 il 
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No crossing work was done with pears during the season of 1916 owing to 
the absence for military reasons of the Hybridist during the blooming period. 

During 1917, 3,056 pollinations were made, but weather conditions were 
very unfavorable for the setting of fruit. Only 67 fruits set and 54 were finally 
gathered. 

Zena m Pears: In the Bose x Clapp’s Favorite crosses different types of 
fruit resulted. ‘Two of the fruits resembled Bosc, while three were intermediate 
in type between the two other types present in the accompanying illustration. 

When the fruit was being cut to remove the seeds there was a decided 
difference in texture, the Bosc was quite tender whereas the others were very 
gritty, coarse and seemed contracted. In this case it would seem as though the 
pollen had some influence on the fruit as the fruit all came from one Bosc tree 
and except for the two lke Bosc the others closely resembled Clapp’s, but ripened 
with Bose. 











Zenia in pears, Bose and Clapp’s Favorite. 
(Slightly reduced.) 


PLUMS. 


Seedlings: The seedlings planted out in 1915 have been moved to permanent 
fruiting quarters in Section 8, and are making satisfactory growth. The seeds 
planted directly in the field in the fall of 1915 gave very. poor germination. 
This, no doubt, was due to the unfavorable weather conditions in the spring 
and now that additional cold frames are available for this work, it is hoped that 
more satisfactory results will be obtained. The accompanying illustration shows 
the poor stand of seedling plants secured when it is considered that the seeds 
were planted in squares about one inch apart over the beds. 
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Table IX gives the lst of seeds planted in 1915, the germination and the 
number now living and to be transplanted in the spring of 1918:— 


TABLE IX.—GERMINATION OF PLUM SEEDS PLANTED IN 1915. 








ie Number Germination! No. Alive 

Variety Planted 1916 | Sept. 1917 
'Y Glloyeshoe: 25 oo eects ee cle Ce cet ee Gs eee eee eae 2,100 0 0 
Pond’s Seedling ........... BEA RAT IO Paes Cn ESA wees 3,000 45) 24 
Goes: Golden. Deope mma see ei Aaah i aA ee eA 1,500 340 218 
Washington® 92 ...2 0) eee eee ae eee Peet oh ban a 500 0 0 
GuGiT oo erate te Ee HR ya RE FER eS me sicher 600 0 0 
SDirO scree erie ee ye ae Ln SER oe 1.600 20 16 
Burbank? ee. oe. ee ee Oe Cee rer aa 2,000 0 0 
Thom-batds 35 often were ee eee ae eee eee OS en? 4,000 162 148 
Riley, Watsons see ae Bit ig Rl Cad Tiere 5 600 60 43 
Kine ofthe DawisonsSe. a) eee oe ee ee 1,000 16 16 
ADVICE. ois ao cere meee ee ee ene? at ES ores 2,500 190 OT 
otal see ea Ee eset cciieee 19,400 813 522 

















Over 14,000 plum pits of the varieties: Shiro, Washington, Gueu, Yellow 
Ege, Lombard, German Prune, Pond’s Seedling, Reine Claude and Duane Purple 


oXor/ 


were collected in 1916, planted in flats, and buried two or three inches in cold 





Excellent germination of seed has been secured by the use of cold frames rather than 
planting the seeds in the open field. 


frames. In the spring, they were given cold frame treatment and a good germina- 
tion secured (3,481). These will be planted out in nursery rows in 1918. 
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Some 5,150 pits, representing ten of our leading commercial varieties have 
been saved and planted in cold frames. In washing these pits after they have 
been extracted from the pulp it was noticed that several seeds floated. In the 
case of Gueli about 75 per cent. floated, while in others the number was much less 
and some had no floaters. Several of the pits which floated were cracked and 
in no case was the kernel fully developed while in many cases it was completely 
shrivelled. The seeds which sank had full plump kernels. 

The floaters were separated from the sinkers and planted separately. Many 
of the ficaters were useless but as some were a half or more filled out, these were 
treated as good ones to see if germination would take place. If none of these 
floaters germinate, in future all that will be necessary will be to separate them 
and plant only the sinkers. | 

Hybrids: The following were transplanted to permanent fruiting quarters 
in the spring of 1917 and are making satisfactory growth :— 


Greeneace x Lomparderene cue eae eee 2 (oni barayx Grand UKE. os 6 ces cede tee dees Zz. 
CoesxcGrand Duke ss. cee. CT Re toa 3 POUUDAT Op ss ELAN Ces cater eee cen cc eee oe 1 
Washington x Grand Deve BRN Bare she cee Pied Bom bardexGoer.: st. cctes ects AO Se ie ee ee 
mn Warde eel OW Mieee oc res crac ce one 


Table X gives the results of the hybridizing work of 1915. These pits were 
planted at the end of the winter season in the greenhouse and there are still 
some seeds remaining dormant in the soil and which are, to all appearances, still 
in good condition. They may germinate later. Those which germinated are 
in nursery rows, Section 1, and will be transplanted to fruiting quarters in 
the spring of 1918. 


TABLE X.—GERMINATION OF PLUM PITS FROM 1915 BREEDING. 























Gee No. Pits No. Pits Germin- | Alive Sept. 

Gathered Planted ation 1917 
RemeGlanderc Coes, ote tee cece eee ah bee 5 5 0 0 
Heiné: Glande xy ellow Beg och... 2 : 4 4 0 0 
Wasitnetonexey COW Weee...& cnc eoe soa be 8 8 1 a 
Wid stile LOM EX OG Me sit cite a tte oruit id «vig! exe 12 10 0 0 
Thotutiva moles EH Aim citwrcae srs oe clale Be hc ois eta: 49 48 20) 5 
Dontbandis Grandslnkesse vis. sees ae osele ch 65 Ga 8 a 
Yellow Hep Washingtones....cses ee secs 12 1! 4 2 
Vellowsiivomankeme Glandem shocce con... ip 1 | 0 0 








The breeding work with plums in 1916 was confined to an endeavor to self- 
fertilize the Shiro, which was unsuccessful, and to crossing the Shiro with P. 
simonit. Nine hundred and twenty-four pollinations in all were made which 
yielded 15 fruits from the cross. 

In 1917, the work with plums was reduced as past experience has demon- 
strated that outdoor breeding of plums is a waste of effort. The 1917 work 
consisted in an endeavor to self-fertilize four varieties—Gueii, Reine Claude, 
Washington and General Hand. Gueii and Reine Claude yielded 77 and 7% fruits 
respectively. Washington and General Hand failed to set any fruit. One thou- 
sand one hundred and sixty-four blossoms in all were covered. 


GRAPES. 


Many of the hybrids of the 1913 breeding fruited during the 1917 season. 
The fruit was in all cases described roughly, and those vines which gave consider- 
able promise were retained. The remainder were removed at once. 
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The results on the whole from the grape breeding have been distinctly 
encouraging. Several hybrids of considerable promise have been found, though 
only 237 vines out of the 815 total have fruited. In seedlings of which only the 
maternal parent is known 344 vines fruited and there are 1,624 yet to fruit. 
The results here have also been encouraging. No attempt will be made in this 
report to describe any of the better hybrids or seedlings secured, but in another 
season or two we will be netter able to judge as to the merits of the vines saved 
and report will be made at that time. 

In general the chief reasons for which vines were removed were as follows :— 

(1) A great many had a large, too firm centre to the fruit which it was 
impossible to swallow or could be swallowed only with considerable difficulty. 

(2) A few had reverted. Fruit small, hard. 

(3) A few were very late, so late that they could never be of commercial 
value as they would seldom mature. 

(4) Some were very acid. 

(5) Size caused several others to be removed. Unless a berry had some 
decidedly good qualities to make up for the lack of size it was removed. 

(6) In some the pulp had no character at all, it was simply mush and tasteless. 

(7) Lack of sufficient vigor in the vines. 

With regard to the 1914 hybridizing work, particulars of the germination 
and number of vines transplanted were given in the 1915 report. There have 
been, of course, a considerable number of casualties during the past two years, 
as is shown by the following figures: Of 40,129 hybrid seeds planted in April, 
1915, 4,431 germinated, and were transplanted to the field. At the present time, 
1,900 plants are growing. In addition, 176,386 seeds of which only one parent is 
known, were planted in April, 1915. Ten thousand six hundred and forty-three, 
or 6.03 per cent. of these germinated and were transplanted in 1916. This 
number has been reduced by casualties to 2,539 at the present time. It is only 
fair to say that the great mortality has been chiefly due to the very unsuitable 
soil and site on which it was necessary to plant the small seedlings and hybrids. 
Fortunately, there is much good land available for future work so that we shall 
be able to avoid such discouraging losses. 

The seeds obtained from the 1915 hybridizing work were planted individually 
in thumb pots and were held over the winter of 1916-17 in the same pots in the 
greenhouse. Past experience had shown that young grape seedlings would not 
stand transplanting from flats when very small, hence the planting of 1915 seeds 
in the thumb pots. Table XI gives the germination and the number now growing 
of the 1915 crosses: These are at present in nursery rows in Section 1 from 
where they will be transplanted to permanent fruiting quarters in the spring 
of 1918. 
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TABLE XI.—GRAPE SEEDS OF 1915 BREEDING PLANTED NOVEMBER, 1915. 


Cross 





INin@aTas XerleLper ts os erate ccc kee | 
Nigearasxavela wares. cor ose. oe ce cs 
INIREATAEX OS LAVGDAis ect ea hae 
NIT Xe a Wali, alec camer ae | 
Nigga laecay CLreennes evs ewee. cee os 
INigvataexeGOUCOId y+ «hom 
Niagara x Black Hamburg *....’...’. 
Niagara x Muscat of Alex........ 
Nidcara XeChampionc;<escc ete. cs 
INIDCaT a, KACO DELL ee mente es 
Campbell x Agawanl...eeces.. cba 
Campbell x Black Hamburg AA pee 
CanipbelkxDelawareerre one von. << | 
Agawam x Concord ..... ee oe 
Aca watt x Nia Cala. weesscs vee ccc. 
PA CAWEIN Xe CAIN DWCLL Settee cae ca ue | 
od Wale xe Dela wares ce smitts sc. c: 
Mindieve xecamppellen ee ee... | 
IindleyaxeNl Gores chen cae oe | 
Lindley x Champion ..... eee eee | 
Ioindlavex, Coucorderease ecm tes. 
daindley» x, Delaware:s.....e.oa0:<> 
ASINGALC Ve Xe Nia cata cs). Tame vee 5 + 
Tend levers W Orde tee cess tee irer «| 
a eHPEXSC ONCOL s sis attic ree ceneerer: 
Salem-x Champion ser. veces en « 
Da leMtexN IA CATa lee tccee sa. scence os 





PALOOTCIVVOLOED «2 tires coisas cao een is 


Wailderex: Camp belli cas sentee tea: | 
\Wilderexe Concord secs Nene doe ees | 
Wilderaxachampion seree. oe. nee 
Wilderexa NelawWarbmren eect cose n 
Waldetexa Worden. parm oeee ee  e 
Wildermxe Niacaraves oan res oe eee 
Massasol tix CONCOldMe.. eee Oren cee 
Massasoit x Delaware ....scvcccsss 
Maseas0lt xa VV Orden asset ee. - | 
Vergennes: Campbelli see cn ee. : «| 


Vergennes x Delaware ............ lee 


Vergennes sx Champion, 4 0cen he... 
Vergennes?x Niggari... eo cote. | 
Vergennes x W orden... oe eee 
Vergennes x. Concord see.e ea. cose: | 
Isa bellaexcConcord:. (os sees cee ccc: 
Isabella xeNiacaranc.. facece sctns: | 
CatawibarxaNid Cabanee sete. ane vice | 





Muscat of Alex. x Catawba........ 


Banner selied@cnrecs ee cence. atom Eee 
Gieo.selled Hasek eee tere ee ee |. egies 


Chasselas avec Royal selfed ....... 
HOlErTaINISCliCdB yet eee kode leek... 
Winchell selled sence cee cece sce 


Hariy: Olidgselledsreeeccse cst ne: | 


;eeee eee 


EOPVIT ar ROLLeU Os oO ay tan tee cee ee 


Green Marly selfedi< fec cose coe oe « Petes 


HIATLIOVO SELIG io vee cee ces come eee: 
Hermann Jeger gelfed . ieee: 
TLIC SESE LTOU ates ace of clocciteincie ee cre en 


Iona selfed ..... See tetas err. ante 


Isabelia selfed..% > 4. cee. eaters 
PINSCCR ITER cee cates tees cere hee ee 





PP ILIOSSOLICU eRe roa tcoe aise ete ott 





Number | Number 











Number % 
: eae oe Growing | Growing 
Germinated Germination! July, 1916 | Sept. 1917 
| 
OL 22.30 Meio ee- 
3 Aho rae Ul eG Aga nany ies “Aadays ak uth 28 
45 LOGS ee eee OCs ce ee 
9 Syn lle! Weeeere 
90 28.30 6 
Beh —61.9 2 
BD Dy Ui OL 8 Mie nie ee 
198 55.93 3 
7 Oe ree oo errr ae 
‘( O93 ene a) 1 ee cee, 
9 Oona ite 2 GW: oe oe 
432 31.12 a 
497 38.43 83 
57, 36.30 2 
4 ae oe See eh aoe ere, em ne 
303 (eV? g 
98 erro lal 
179 160c17 102 
380 tel 16 
64 62.138 20 
300 62.28 114 
(ale lene 239 
th 18.9 rf 
7 BUZIS viel © aie pales dee ake 
21 20860 Sasi 20 Re ae cen oe 
25) Peale ate a3 ote care 160 
13 27.65 | 3 
11 44.00 | 1 
2 50.00 | ts We 
11 28.94 4 
22 47.82 14 
39 42.39 8 
COOMBES he cee taes QO] 
30 32.96 20 
LGSMEMN Ic hates ore es 7 52 
Bite ligdubowatereoce 80 
Be Sn eee a ee 79 
BOO ke ree ces 55 
208 Se ce 14 
284 oe Ae WS io 
480 ae ites ones 65 
22 $3.84 9 
1 1235 ee esl toe oe Daas 
PAS 26.04 2 
QUO eects erate « 42 
A Re eta y creo a ae / 
9 36.00 3 
SU SAME ec cchedine eeele 5 
15 23.80 a 
13 9.62 1 
80 Re ee eee as 14 
BADE oy aetna ses 3 39 
AD ipteenes. ate ee ee oc 67 
2 LEO i! 
120 ope Paniels ier a 
34 26.56 2 
1GQmeee eee cee ee 14 
AC MIE Ly ee ee ee 5 
LMM teers ote 6 a 10 
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TABLE XI.—GRAPE SEEDS OF 1915, BREEDING PLANTED NOVEMBER, 1915.—Continued. 





Cross 


Manito S@lied ters cscs esc sear. 
MeéPike selfed\.o8.. c cc beeen. 
Niagara selfed’. Wat eee os 
Pense Malaga selfed ....ccceccecs: 
Perkins'sélfed. 3...¢ seer ete. 
Wilkins selfediy sce. ee teen eee oe 
Vergennes selfed. =. treet tenet 
Agawatmrseliedh. . sows cee teeny 
Camp bellselfed pees. eee 
Concord seliedmes asset aun ones 
Duchess selfedtars tek nee eee oe, 
Haton'sélfed. Ree vescre totes 
Pierce:seifed Steer. ae eee een et, 
Worden selicdaetn cee eee oe 
Dianayselfed arcane t ces eee ee es 


To talewatence.es we eae eee oo, 


‘Total, exclusive of those where the 
number planted was not known.. 


Nuinber 
Seeds 
Planted 


Number 
Germinated 








io tials as 
omens 


eeoeoerereee oe 








8,724 





40 
160 
40 








3,846 








% 
Germination 


beset eh 





44.08 





Number 
Growing 


Num ber 
Growing 


July, 1916 | Sept. 1917 





4 
21 
8 


114 


26 
105 
4 


oeeonreeeeee 





A study of the above table reveals the fact that the mortality in the young 
grape seedlings has been as bad if not worse, as in the previous method employed 
of growing the seedlings in flats. The reason for the great mortality in the use 
of thumb pots hes in the fact that it is extremely difficult to prevent the pots 


Hybrid grapery from seed secured from plant breeding work in 1913. 
are planted about one foot apart, in rows four feet apart, the intention being to 


fruit the vines for one or two scasons and then remove all but the promising 
hybrids. 


The 





seedlings 
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from drying out. The method of raising the young seedlings now employed, and 
which gives every evidence of excellent results, is simply planting the seeds as 
soon as secured in the fall in cold frames in prepared soil, but without the use 
of either flats or thumb pots. A return to the use of flats was made in 1916, 
but in this case the flats were placed in cold frames, and the seed germinated 
there and is being held over in the flats until the spring of 1918. This method 
has given a germination of practically 60 per cent., which is good, but the difficulty 
now lies more in the transplanting than in the securing of a good germination. 
It is expected that planting direct in the frames without the use of flats will 
solve this difficulty. 

The results of an experiment in the fall of 1915 to determine the best method 
of handling grape seeds point definitely to the fact that the seeds should be 
extracted from the pulp and then not allowed to become dry for any length of time 
before being planted. The outline of the experiment was given in the 1915 report, 
page 27. The result is given in the following table :— 


TABLE XIJI.—RESULTS OF EXPERIMENT IN GERMINATION OF GRAPE SEEDS. 








Variety Exp. 1 Expres ee lex pies Exp. 4 Exp. 5 
Pind ey SGerniinatiol se. sede eee 0 $1 87 7 10 
Concord We OT a ees 0 44 14 3 0 
Massasoit Pe Feu Met es cass 0 74 24 13 it 

















Hybrid grapes growing in nursery rows. They will be transplanted to fruiting rows 
in the spring. 
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HYBRIDIZING oF 1916: Table XIII outlines the crossing work done with grapes 


for. L9G! 


It will be noted that self-fertile varieties have been used as the female 


parent which means, of course, that it was necessary to emasculate before 


pollinating. 


TABLE XIII.—SuMMaARyY OF GRAPE CrossiNne, 1916. 


Cross 





Campbell x Delaware 


Worden 
Worden 
Worden 
Worden 
Niagara 
Niagara 
Niagara 
Niagara 
Concord 
Concord 
Concord 
Concord 
Pierce 


x Delaware 


x Read Hybrid 


x Read Hybrid 
x Pierce 
x Concord 


Chasselas avec Royal x Concord......... see: Seriye aed 
Chasselas avec Koyalix Niagara d...aeevs- oes ee | 


Iowa x Winchell 


Total 


eee ee ee ee eee ee eee sre ee ee eee eee oe 


Camp bell’x Read Hybrid, sosnaras 2 ee eee eee | 
Campbell x Winchell. 2 \cs-ue ee ee eee eee | 
Campbell-x Dig mond ssitrty.c te cs cet ene eee memee | 


ceeeeor ree ee ee ee ee ese eo ew reo se esos 


xphead: HV brid encase eee eee eee 
xX Winchelsea. eer eee ee Suey err 


eeee ee ee se eo eo oH eee ee ee es woe He owe 


x Winehel [ae ers ne ner eg Soest | 


e@oceoeesreer te eoeseeeoeo eevee te ee eee e 


eeeeeeeesceee seo eo eee eee eG eevee eee 














No. Seeds No. Seeds Per cent. 
planted Germinated |Germination 
242 170 (Ave 
1,430 AT A lw cbacaneiee 
990 525 bis, Ue, 
385 243 Ga20 
66 siff 56.06 
118 52 44.06 
88 47 60.09 
5D 36 70.9 
330 203 GL5 
473 268 56 .65 
852 64.5 
1,078 700 64.9 
62 bbeS 
46 41.07 
139 73 525 
eee! 44 1 fd se 
24 i 29.1 
44 36 81.8 
82 43 52.4 
| eee 89 40.49 
i s00e 3,964 DDL 





Care must be taken another year not to start emasculating the blossoms 
too soon, as those emasculated before full maturity die before they are ready for 


pollination, especially if unfavorable weather intervenes. 


the worst in this way in the 1916 work. 

SELF-STERILITY TESTS: Incidentally with grape breeding, self-sterility tests 
were made of many of the varieties in the variety test block. The fruit resulting 
from this work has been saved and the seeds will be grown to further supplement 


the above breeding work. 


The Concord suffered 


The lst below shows the grape seeds secured from the 


self-sterility tests in 1916, and which were planted that fall in cold frames. 





Wilder x Campbell ..... Aaa 
Wilder x Niagara 
Wilder x Concord 
Wilder x Worden 
Agawam x Worden 
Agawam x Niagara 
A CAWAM eX ONCOL) soc eee teen 
Agawam ox Camp bell:2-- eames: 
Brichtone xs Concord... ae eee 
Brightou-xe Worden. se. sees eee 
Brighton sx Camp bel ieee 
Salem sx Concordgec.e een e oo See 
palemiex jW Orden ne. ose 2t ie eee 
Salem x Campbell 
palem ox«Niacataw.n.cee tn etree 
Herbert x Campbell 
Herbert x Concord 
Herbert. x Worden 
Herbertcx Niagara os. eee 
Lindley x Campbell 


S| 6050) 40: 6) a0 ¢ 10 bbe 6 6.0 
eoeoee ee ee ee eee ee se 
seeee ree eo eee eeoes 
oe ee eee ee ee eo eee 


OF 0).6, (0) 0. 5000. @) @: (87 8 e8) 6. <a 


oeoeeer eee eoeoee reer 
eevee eee ee eee ee 
eeeereereer oe ee ev eee 


eeoneeeeeeevuvees 


eoeeeeeer eee ee 


‘otal unemasculated crosses.... 








Moore’s Early selfed 
Vergennes 
Champion 
Pierce 
McPike 
Pocklington 
Green Karly . 
Niagara : 
Pense Malaga : 
Campbell : 
Lutie ; 
Read Hybrid ‘ 
Caco : 


oe 8 


Early Ohio 
Winchell 
Delaware 
Isabella 
King 2% 
Haz tford Sa 
Hicks ce 
Lucile di 
Agawam cits 
Diana ‘A 


eee 


vee 


eee 


GeO UU) Oecd CieOecncoece| 
eee) 6 6 6) .e 66) 6 
ececeeveeeesre| 
Oe 
“pipoe? OO Oto aoe crys 


eer eeeoeeeee 


eee ee eee eee | 


eererreeeeere 


eocesteeeee ee 


esceee ee eee 


ooereeresc eee 


oeeeese eevee 


eoersceeoee eee 
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With the result of the germinating experiment in mind, all these grape seeds 
were planted in flats as soon after they were extracted from the pulp as was 
convenient, buried two or three inches in flats in cold frames and given cold 
frame treatment in the spring of 1917. A germination of practically 60 per 
cent. has been secured, and the young seedlings are now being held in the cold 
frames ready to transplant in the spring of 1918. 

HYBRIDIZING OF 1917: The work in 1917 consisted altogether of saving and 
planting the seed from the experiment in pollination of certain self-sterile varieties 
with self-fertile varieties. Salem, Wilder, Herbert, Lindley.and Agawam were 
each crossed with Campbell, Concord, Niagara and Worden. Sixteen thousand 
and nine seeds were secured and have been planted in cold frames where they 
will germinate in the spring of 1918. 


BLACKBERRIES, 


The blackberry seed gathered from the 1915 crossing work (page 28, 1915 
report) was planted shortly after being gathered, and was given various treat- 
ments in an effort to induce the seed to germinate. Up until the spring of 1917, 
however, very few seeds germinated, but ain spring, after they had been Ried 
a year and a half, they germinated in fairly large numbers. Those which. ger- 
minated the first year are now in nursery rows in Section 1 from where they 
will be moved to permanent fruiting quarters in the spring of 1918. 

With the kind permission of Messrs. David Troup, J. Hedden and Jerome 
Tufford, of Jordan, to work in their blackberry plantations, some of this work 
was repeated in 1916 and 1917. The following table summarizes the results of 
the two seasons’ work :— 


TABLE. XIV.—BLACKBERRY CROSSING, 1916 anp 1917. 








Cross  aithortoon: No. of Fruits gathered 

Wilson x Early Blackberry eis eral 107 

Wilson x Lucretia, a 247 Mee, 

Wilson selfed pel 180 108 

Wilson x Wachusett (1917) ae ees 242 147 

Wilson selfed ey ie) wiser, wees eae 106 77 Many more set but unfortunately were 
removed by pickers. 

Agawam x Wilson A Taare at ee 120 83 

Nea walne Xa ACIUSC hime bike <n. asec: 129 98 

Agawam _ selfed Oe ee 62 AT 

Wachusett x Agawam: °° ..0......- 400 21 The poor set in the Wachusett crosses 

VV CHTUSELL XV LLSOUp eect mee 25 che ere 269 4 is due to the close conditions in the 

Wachusett selfed PS RENE SOS GLE 170 41 tents caused by the large amount of 

Loganberry ‘* open poll..| 200 approx. foliage. 

Wild Blackberry oa PT pf RS SGN 54 These were found growing at the edge 
of the bush adjoining the ‘‘ farm.” 
Plants very prolific with cylindrical 
compact berries with small druplets. 

Wild Dewberry eA of P Mtatte eis ee eos 2 56 To all appearances these are the same 
as the blackberry, only of a trailing 
nature and root at the tip readily, 
two characters of the dewberry. The 
frait is large, good quality, conical 
in shape with large shiny druplets, 
very early. 
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This blackberry here called Early Blackberry in the 1916 work, for want 
of a better name, is growing on Mr. J. Hedden’s farm at Jordan. The original 
plants came from Pennsylvania about twenty-five years ago. It is early, of good 
quality, ripens all its fruit in two or three pickings and is as rust free as the 
Wilson, though not quite so hardy. The variety is probably Agawam, 

In addition to the above, the following quantities of blackberry seed were 
planted in 1916 from which to grow seedlings :— 

Marly, Black bertye.ce. 2-7 leces slats, © Kittatinny.. ..<.... seus oeee 4 flats. 

Wilsori oe vie WAR ree teen as cH glee Taylor and Wachusett (mixed). 4 ‘* 

In this connection also might be mentioned one flat of loganberry seeds 
planted for the same purpose. 

In the spring of 1917 a blackberry plantation was added to the Station and 
in future we hope to be able to do all such work at home and thereby save much 
time otherwise spent in going to and from the different plantations. No work 
on dewberries was done because there are no plantations in the neighborhood. 
Several varieties have been planted with the blackberries in Section 1. 

Owing to the difficulty experienced in securing a good germination from 
blackberry seed experiments were outlined as follows to ascertain the best way 
of handling this seed. 

Three varieties Early Black (Agawam), Wilson and Kittatinny were used in 
all cases. 

Experiment No. 1.—Seed planted immediately upon ripening, with fruit 
detached and attached, in sterilized and in ordinary soil. Twelve lots in all. 

Experiment No. 2.—Seed treated as in No. 1 but buried about six inches 
deep to remain there all winter and to receive cold frame treatment in the spring. 
Twelve lots in all. 

Experiment No. 3—Seed treated as in No. 1, buried as in No. 2, but to be 
lifted and given greenhouse care in February. Six lots in all. 

Experiment No. 4.—Seed dried for one month in sand and then given grow- 
ing conditions right away. Six lots in all. 

Experiment No. 5.—Seed dried as in No. 4, but buried six inches deep and 
left until spring when they should receive cold frame treatment. Six lots in all. 

Experiment No. 6.—Seed dried in No. 4, planted as in No. 5, but to be lifted 
and given greenhouse treatment in February. Six lots in all. 

But, like all other slow germinating seed treated in pots the results were mostly 
negative, 10 per cent. being the highest germination obtained. The reason for 
this is: the pots are set and the constant watering with poor drainage, which is 
usual in small pots, allows moss and other foreign matter to start long before the 
seeds, with the results that none of the seedlings can get through. If any attempt 
is made to remove the moss the germinating seeds are disturbed and as in the 
other case the results are negative. 

Pots for germinating all such seed have been discarded and we now simply 
use cold frames covered with sash. As soon as the berries ripen they are mashed in 
sand and when all are picked they are planted into good soil in the cold frames. 
A mulch of leaves is then put over this to prevent drying out and to keep down 
weeds. By winter this mulch is beaten down sufficiently so that the action of the 
frost is not retarded, but at the same time it prevents sudden thawing and freezing 
from taking place. 

In the spring when the days begin to get warm these leaves are removed and 
sash takes their place. Care must be taken as to ventilation, etc., at this time 


. 
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as the nights are still cold and extra heating during the day would be disastrous. 
The young plants ure then left in these frames until the spring following germina- 
tion when they are removed to the field. 

The use of flats for such work in cold frames has been discarded also. They 
are very handy, should any moving be necessary, but during the summer in hot 
weather constant watering is necessary to keep them from drying out. Another big 
disadvantage is, that the roots become too matted to separate without destroying 
many at planting time, also a great many roots grow through the drain holes in the 
flats and cracks in the bottom of the flat and are consequently destroyed when the 
flat is moved. Then, too, the soil in a flat is shallow and limited in amount which 
starves and dwarfs the seedlings very materially. 


CURRANTS AND GOOSEBERRIES, 

With the exception of the germination secured from seed planted, results of 
the 1915 hybridizing work on currants and gooseberries were included in a table in 
the 1915 report of the Station, page 28. All of the seed secured failed to germinate 
with the exception of Pearl, Whitesmith and Broom Girl gooseberries, self-fertil- 
ized; and in currants: Eclipse and Fay’s Prolific selfed. — 

Similar work was carried on in 1916 and 1917 with results as tabulated in 
the following tables: 


TABLE XV A.—CURRANT AND GOOSEBERRY BREEDING, 1916. 























é No. Fruits 
Cross | No. Poll. aon Remarks 
Broom’ Girl x Pearkags. --seo.eete ss 545 320 
Wyndham’s [Industry x Pearl..... 78 Bo 
Tronmonger’x Pearle... 2... 75 38 
Pesarl'x Broom Girl. sss. «<'s x Sys AEP WORE eA Ee are BS Plant in the field. Was unable 
to complete owing to adverse 
weather conditions and consider- 
able work done on it was lost. 
Rubus Cynosbati x Broom Girl ... 142 42 
Black Champion Currant selfed...|...5.ccsce0. §22 
Black Champion Currant x Broom 
Girl (Eng. Gooseberry)......... 1,358 888 Seeds smaller than normal cur- 
rant seeds. 





The 1917 gooseberry crosses were made with the hopes of getting hardiness, 
quality and thornlessness, the Ribes cynosbati being used for the latter purpose. 

Attempts were made to cross the currant and gooseberry, but owing to the 
gooseberry blooming a week ahead of the black currant the pollen lost its vitality 
and no fruit set. In future, the varieties required will be brought in the fall into 
the greenhouse where it will be possible to control the blossoming period. 


TABLE XV B.—GOOSEBERRY BREEDING, 1917. 




















he No. Poll- No. Fruit | No. Fruit 
TOs. inations Set Gathered 
INGUS Ure St DLOOKIS iE mere nts ware sei sies 580s ites ck ere sears os | iON 71 | fan 
FOOTE Grin EXT LINO IS DEVE te te oe ea lacie s ere a ciel sine sn ase @ eacers | 202 114 114 
Broom Girl x Keen’s Seedling........ccseussescccecces fone tne sie: 73 73 
Ribes cynosbati x Broom Girl........... oP Bian eee Oe 10 uf 7 
Ribesiev nos 0abl Kel MGUSLYY sau owes «osc ed sce des esine sic] ay 10 | 7 
Keen’s Seedling x Broom Girl..........6. HEN Sa ae Ty : 39 0 | 0 
Broan Ginlsx: LrOnMOneeiraan. pon © od as cialis s oe 0's ale sleln ele oe 72 55 | 35 
ATs CeRbxe IFONIMOUSEI eos ta daa ees ed ce twee | 31 10 | 10 
lronmonger: x  Broont Girlis .. dics no es ns casks s came desc | 46 9 9 
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. Seedlings.—Currant and gooseberry seedlings planted in 1915 were held over 
in flats and were transplanted to the field in May, 1916. The list of the number 
transplanted was included in the 1915 report. There have been few casualties 
since transplanting. 

The currant seed saved in 1915 germinated remarkably well and a large 
number were transplanted to the field. Gooseberries, however, germinated very 
poorly. Table XVI shows the number transplanted and the number growing in 
the field October, 1916. No later count has been made of the number now growing. 
The high percentage of loss here shown in the currants was due to the abnormally 
dry season. ‘They were put out when the soil was moist and in good condition, 
and were watered, but large percentages succumbed later to drought. 


TABLE XVI.—CURRANT AND GOOSEBERRY PLANTS GROWING, 1916, FROM SEED SAVED AND 
PLANTED IN 1915. 

















oe be? No. Planted | No. Growing 
Out Oct. 1916 

Currants: | 
Fay’s Seed lingsnn.. iy.cae eae eee ae ears ee ee Dieser ih ete | 550 280 
Red Cross: Séedlings i. re. oc ee ees 500 139 
Victoria Séed lings. en < atthe Ciscoe em eee ene nee ree Dies Bemis oe a 
Ruby Castle Seedlings:.. oa oe ae ee eee ene 400 47 
Diploma Seedlings 5 veiccctsm Ge. ©) snctee cam sccm eras’ seem ee meee capers | 800 194 
Perfection. Seedlings® #7. = mises ee 2 oe ee Be A ey ne 100 49 
Pomona. peedlingseres cs wes 5 sec ete aren hoe tene a oe ee oeere Rs rcs 400 91 
PrincesAlbert, Seed lings: 2). ose. os see ease = sch oo ote ate oc eeege ier state rors | 500 108 
Lindley Market Seedlings 97... +4 «c+ cen cece ieee eatin cone 500 sh 
North star seedlings 34.)..0. ccm cee Lee cee een ape 450 108 
Cherry Seed lingsy.2 2 sin cos oes eee en ET cette ene Sale edl ney nee aan 4 
Versailles Seédlitioss 277 Fy ce setet ot circcta cs eam ican tt loatemer iets 100 L 
ielipse Seedlings vec ee ak ee ee ee eee 600 a2 
Ghimaxipecd lniesewe = 25 v. were in et oe Gee joe ares 550 123 
Collings. Prolific, Seedlin ss" 2s v5. so. < eas ee eee cee ee eee 700 167 
Boskoop Giant. Seed lingseas >. ccc a hoe oes ee ote aero cheno | 800 276 
Patinders Seedlings uaccekie seed + se etscae a ate eee ate eee 400 144 
Blaek.Championy Seedlings..- ance cee eee. in citer c ee eres ts Gee 500 276 
White Gia pesseedlings so teat en nee ss POW ere HAN hE oye | 200 66 
Whitedmperial Seedlings ence eat ee ee eee | 250 62 

Gooseberries: ee 

oo Champagne: White Seedlings tae. eee ee ee ie rere eke. Meee ae 144 
Red JACKet Seed LUGS es tree te ence etre ieee tte heen ieee oc eens Reeser pee Sor ote i 
Keepsake Seed lingsixsc. o.e fee ae ae tee ee ie eae ee Wee hcte errene 6 
Houghten=Seedlingss fossa. oe aie eee cree ee ee tens eee iy Arle Geena 146 
Hedgehog Seedlings..... OR ee Ce ee a Ee ER 2 ay ee 0 
Josselymméed lings < .: seciect ee wate eee. eer eee ore cartes that 0 
Downing: Seedlings. 22s, en... We cate oth cota tread an ieee ee eS noises 130 
Industry Seedlings wi ta. Ree, Ae ba cee vce eek Oe ee en ee 16 
Pearl Seedlings ........ Peer Ore ey Lee eS bE OUR sie tacls ae Cee 54 














A large number of gooseberry seeds were planted out in the fall of 1916. No 
currants were planted, however, as there were already a very large number of seed- 
lings and hybrids growing. Following is a list of the gooseberry seed planted. 
The quantity sown in each flat is sufficient for the flat without being disturbed 
when lifted in the spring. There are three flats each of: 


Keen’s Seedling Victoria Crown Bob 
Whitesmith Downing . Pearl 

Triumph Broom Girl -Pitmaston Greengage 
Industry M. C.-8. Keepsake 

Champagne White Lancashire Lad Hedgehog 

Green Gascoigne Jronmonger .Leader 

Bright Venus Red Jacket Champagne Yellow (one 


Houghton Langley’s Beauty flat only) 
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These have been kept in the flats over the season of 1917 and will be trans- 
planted to the field in the spring of 1918. A very large percentage of the seed 
germinated. 

ELDERBERRIES. 


A large number of elderberry seeds were gathered during 1916, four flats 
being planted. ‘They were treated the same as other small seeds; planted shortly 
after gathering and buried one or two inches in the cold frame until the spring 
when they were raised to the surface and given cold frame treatment. A fair 
germination was secured. 


RASPBERRIES. 


Raspberries of 1913 breeding that failed to fruit in 1915 were described in 
1916. Thirty selections were made in 1915 and transferred to a small plantation to 
be grown for future test. Several more selections were made in 1916. 

The plants from 1914 breeding were kept in the nursery row until May, 1916, 
when they were planted in a permanent plantation three feet apart each way. 





Describing hybrid raspberries. Out of this block of three thousand individual plants 
raised from seed and fruited, four hundred have been retained as worthy of further 
icials 


These plants made a reasonable growth during 1916, and most of them fruited in 
191%. Descriptions were made of those which fruited. Those considered worthy 
of further trial were retained, all others being removed. A list of the original 
plantation is given on page 31, 1915 report. Of the total of 5,070 hybrids and 
seedlings there shown, 452 have been retained. This includes quite a number 
which have not yet fruited and most of which will likely be discarded after fruiting. 

In those saved are also eighteen plants of Rubus occidentalis, the wild black 
caps, as found growing in the woods. The seed was sown and treated with the 
rest of the Rubus species. Under the more favorable conditions in which the 


”») el 
3) Jee. 
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plants grew much more vigor was noted. All fruited in 1917 and gave a very 
uniform lot of fruit, all of which was better than that of the parent. Of these, 
eighteen were saved for further trial. As it is a well known fact that the black 
caps do better after being planted a year or two we may find them equal to our 
cultivated varieties another year. 

The Gregg seedlings, of which there were ninety-three plants, nearly all 
fruited, and gave a most uniform crop of fruit, all of which seemed to have more 
size although perhaps not the usual quality of Gregg. These were all saved to fruit 
again next year. 

A prevalent idea to-day is that Gregg is simply the wild species brought into 
cultivation, and as they have come so true from seed and the wild ones are so 
much like Gregg one would be almost justified in this belief. 

Of the plants from 1915 breeding all are growing in Section 1, and for the 
most part are a very thrifty lot. A few Cuthbert x Gregg fruited and these in 
every case were of the purple cane type. Another year all should fruit. 

Raspberry crossing was continued in the season of 1916, several of the F, 
hybrids of the 1913 breeding work being used also. These are designated by 
numbers. Table XVII outlines the work: 


TABLE XVII.—RASPBERRY BREEDING, 1916. 








Fruits 








Cross No. Poll Catheecd Remarks 
LOL TX nLOSO Ree ee ees ee | 578 274 
LOBOS 920 Sey eat ee eee 265 112 
ASTEX+ Guth bertece. os ie er ee sca 243 227 
GrecermnGnth bertix. a. eee es ee 614 45 
CoihbertxaGrege. cent. Mee wale ons oe oa 135 i tie eee eens 
Greeomelfedt 2 a scorer ae ta eee | 12 sacks 61 Each sack covered a spike. 





The breeding work in 1917 consisted chiefly of selfing of several of the selec- 
tions from 1913 breeding partly to see how they break up. Several yellow fruited 
plants were selfed for the same reason. 


TABLE XVIII.\RASPBERRY BREEDING, 1917. 





























No. of ; No. Poll- No. | No. Gath- | 

Hybrid Parents inations Set ered Remarks 
18i2t- Herbert’ x Cuthbert........ .. 15 57 30 All under the bags 
LS66ee ent Herbert x Cathbertz........- DU Pai gece PAE set poorly showing a 
S85. 0 ee Herbertex.Cuthbertsccs eee: 74 22 22 partial self-sterility, 
A802 fee. Herbertax Cath bert... 2... 125 58 30 to, in some cases com- 
PAA Use, Poeihe Cuthbert x Herbert.......... 59 Zt Zh pleteself-sterility, i.e., 
280Tee. es Cuthbert x Herbert.........- 64 24 24 1866 and 2501. 

VA leah (Yellow) Marlboro x Herbert.. 76 30 30 All outside set fairly 
1002......;( Yellow) Marlboro x Cuthbert. 96 50 50 well considering the 
LOGiSe.2 8 Marlboro x Cuthbert......... 64 22 Ze, weather conditions, 
ARINC RS 8 Cuthbert x Marlboro......... Allie Senate sc eres etc., at the blooming 

Cuthbert xtllerbetts.-.-3.. cee 150 141 141 period. 
STRAWBERRIES. 


Seedlings: The seedlings Nos. 3? and 40 as reported on previously are now 
being tested out in the commercial block, but as yet their value has not been 
ascertained. 
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Hybrids: The strawberries of 1913 breeding did not all fruit in 1915. The 
plantation was retained and those not recorded before were described in 1916, The 
only further selections made were twenty-eight selected especially for earliness. 
All the plants that did not fruit the first year were found to be inferior. The 
plantation of those selected last year were transplanted to Section 3 where each in- 
dividual is represented by a matted row of about 50 ft., and where it was intended 
they should be compared for yield, quality, etc., against the commercial varieties. 
The site and soil have proven very unsuitable, however, many of the selections in 
the particularly low spots being almost completely killed out. A new plantation 
will be made in 1918 on the new Station property. 

The plantation of strawberries of 1914 breeding located on Section 3 is still 
retained in the individual hills. A large percentage of these plants did not bloom 
during 1916 and owing to this fact records were not taken that year. 

The plants secured from 1915 breeding were transplanted to the field in 
Section 3 in May, 1916. Table XIX gives the particulars of the number trans- 
planted and the number now living. The first part of the table in which each 
plant is designated by number represents plants secured from previous hybridizing 
work which have been self-fertilized. The latter part of the table represents further 
variety crosses made. 


TABLE XIX.—STRAWBERRY PLANTS SECURED FROM 1915 BREEDING. 





No. ratiee| No. Now. 


























No. Trans-| No. Now 
Name planted | Living Name planted | Living 
tie 

207selledaree i teeceae eek 14 14 DES aon ake peertant kere 9 8 
Gen Sh amen et EN cae, 13 9 5 A ee ee tern che oer 23 AE 

22 Fe a a eT «BR hates | iL 2 SV ARE eS hain lane ar 13 12 
DS Se oe at Ls 13 SY i Pa Soke SE BEA eg al 17 17 
VA eT AE San Reger yet ae 25 25 DL Se oie wee ee ae ee 20 19 
26 Ree he ee 18 17 BSG eels Cos ee scene cote 9 9 
Al en ag 6 Cane koe tree rg ft 8 T 5S ee eae 3 2 
28 ee ee ee hase ae 16 16 DSS oe ae cae eee 9 8 
SO sre Gee Mae ee es 15 ui L214 eres oA oe ee 3 2 
Bore ona Stee hoes 9 9 L220 eee ee tere 5 3 
SH Pages ripen, Cone ieee ae 14 11 BSZ0 ete tas Peres 6 5 
San Ee ce ee ere caters 24 23 DOC LSet te ae ee tee 6 2 
Bi See oe one | 17 16 BS 25 ere. tee ee ee 9 8 
Number unknown....... 2 2 5820 Stele bee ee 2 2 
PRA per we ye ee fan 14 12 DELO cS a oe 25 25 

Ff We fia ac Mo a gS 12 12 DOOZe. te eater ae. 2 2 
BS Eee haere ees ee 2 cee A, 13 SOs Hee eee Le 14 2 
BO ae ene fae oteaare ; 25 24 Od opie Sees oss tio es 5 5 
AOS een o Ae res eee 33 30 Sted B hag tiaths al GUN ei rans 10 10 
OD AAI a ey urge ewe 7 zi DOIZ Reet ota eae 8 8 
189 247 eee ee 15 12 DSS eee eas Oe oe i 6 
B50 erence eat a. 16 15 DO LIne Sara onerte a eee 8 3 
560 Sete cee ee eee 71 66 SLOW ate a Fok Seater 2a 22 
BOL ake eee ea oie 23 21 SL Gtee cic Meeks eee 20 19 
BOOM hic eee 42 Al DOL Lite ke ae aed 2 I 
SUS Ree nee eet ce eee 21 19 HSLS Meee ieee Bee, vera ily? 1% 
DOEot ee eae ite ae 25 P43} Williams x Brandywine. 669 595 
BGS ee se ee eats 20 17 Williams x Parson’s.... 12 12 
BOG Ss cos ite are saben mars 12 8 ‘Williams x Sulphur .... 9 9 
Sey Cae OR RA er ae haere ty) 9 Wralltamss x) 0Ges eect 196 | 188 
GG Bae oe age Meee es 9 8 Wiailliaims*seliede.. co. n... 196 171 
S00 ee POPE Oe Pe DL 47 ElOe sea Lilia WiSt.c8 ce. see 466 _ 440 








Owing to the absence of the Hybridist on military duty during the early part 
of 1916, very little hybridizing work was done with strawberries that year. A 
number of plants of Williams, Joe, and Brandywine were self-fertilized, but owing 
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to the persistent wet weather of June the fruit which was protected by a muslin 
covered box, moulded instead of ripening properly. Seed was gathered and 
planted, but to date none has grown, and it is not likely that any will since straw- 
berry seed usually germinates immediately. 

The breeding for 1917 was carried on largely with the best of the selections 
from the 1913 breeding, crossing several of them with standard varieties as shown 
in the following table: 


TABLE XX.—STRAWBERRY BREEDING, 1917. 











; a uot ky No. Poll- No. Fruit No, Fruit 
Cross Parents of Hybrids’ Crossed Fy Tia Set Gothen 
} 

2208 75. oe... Se ee Williams x E. Ozark ...... 78 ; 50 17 
1563 225-45.. Soe eee eee Dunlap x EROza yen or ioreate Sere hoe lcs Gece toe ee Sere 
L563 X06. atone Dunlap HeaOzarikee eae 79 61 27 
DO9B LK sss oe ee oe ae Williams rc Oza le eee eae ee coe ot ee ee 
DOUG EE te Ce Williams?x HaOzark.. eae. 95 f(s) Zu 

462 ex sWilliaits seer ccet Williams x Brandywine.... 68 14 2 
VW illiawsex 1820. eee. Williams x Brandywine.... 131 45 3 

SIZ Brandywines. 2 one Brandywine x Williams.... eal 10 3 
1S22 xX, Dunlape-ee ere eee Dunlap xh Ozark.) eee 59 30 9 
TAG TEX SH OZaAr Kk sae eee Dunlap x fe Ozarks se see 63 14 3 
L744 J0ee ec oer eee Dunlapsce Willianiss.aon oe 105 80 44 
Z5942x Wilhams. ose cee: Williams x* Dunlap eee 88 ne 18 
BOs lace led amie et. Ozark x Williauis came te Fis See PERE OL AS 3 
3688 x Brandywine....... Bubach x Brandywine ..... 65 47 20 
DOUUEX EO ZaAr Ke eee Bubach x E. Ozark ........ 99 10 9 
44068 Dunlapiwe nee ooo Sample x Dunlapen. oo eee 68 33 ih 
DLLDEX cen ee ees Joexo StL Prizes ..2ee. 91 74 as 

dD ere ee eee et es Williams x Brandy witevertala.tc. see entice eileen eee nee 
1400cx Oza rkweee. cater Sample x Dunlap......+... 168 28 25 
P20OER Chu ce en Williamsx f-Ozarky. 2... 41 25 9 
BOOS Sere eee eee Willisins x. By Ozark ao, ao ea tee eee rer i ites ens a ee cone rare eee 
Brandy wile Sawilliaisy, eae oe eee ae eee 24 8) 3 














The low percentage of fruit set in some cases is partly due to a lack of pollen. 
For a long time after the work was begun it was difficult in many cases to obtain 
pollen partly from a lack of flowers, but mostly because the anthers refused to shed 
any pollen. Brandywine for a long time although having an abundance of flowers 
had very few anthers and these dried up instead of shedding their pollen. Early 
Ozark also at first bore very few anthers, but later these conditions improved in 
all and with it a marked increase in the setting of the fruit was noticed. 

The unsettled weather at the time of pollination also hindered a good set as 
we were not able to pollinate the flowers as often as we should have. HEmasculating, 
however, was done regularly. 

The difference between the number set and the number gathered is due to 
damping off caused by the excessive rain during the fruiting season. 

As soon as the fruit ripened it was mashed up in sand and when all was 
gathered the seeds were planted in cold frames where we have a very good germina- 
tion of healthy plants. 

Owing to the very unsatisfactory weather conditions experienced during the 
strawberry fruiting season of 1917 it was impossible to do any descriptive work at 
all on any of the breeding plots. The best commercial berries tasted poor, so that 
nothing of the quality of the fruit in the blocks of 1914 and 1915 breeding could 
be ascertained. It was decided to leave that work until 1918, but as the plants 
were getting old, and, as previously stated, the site was unsuitable, runners were 
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very carefully selected from each plant and moved under the irrigation to develop 
further roots. From here they will be transferred to the new property which is 
much more favorable for strawberry growing. 


TOMATOES. 


YIELD oF Cross-BRED vs. OPEN-FERTILIZED SEED: An experiment in the 
comparison of yields of cross-bred tomato plants with plants obtained from open- 
fertilized seeds, is under way. Results for one season were reported on in 1915. 
Further crosses were made in 1915 to carry on the work for another year, but un- 
fortunately, the plants in 1916 were put on a very heavy soil so that it was finally 
deemed unwise to attempt to make comparisons of yields. However, the same 
crosses were made again in 1916 and seeds obtained to carry on the work during 
aoe ; 

As will be noticed in all cases the yields are very low, but as the season was 
very late the first picking was not until Sept. 9th. The yield per acre is based on 
the yield of fruit which ripened, not on the whole, as the green fruit is waste. 

The plants were set 4 ft. x 4 ft. or approximately 2,700 plants per acre. The 
results were as follows: 


TABLE XXI.—YIELD OF CROSS-BRED VS. OPEN-FERTILIZED SEED, 






































| Total : 
No. Green Yield 
Cross Plants ea fruit in eee per acre te 
in plot ince lbs. se in bus. fae os 
Royal Red-x open pollinated :........... 28 tao 638.5 141 LiGe 
Royal Red selfed . oe rye, RS) poe ale? 39.86 
Royal Red x Livingstone ‘Stone . Hh toa 200 ee D0 g 180 2a0%/, Sie 
Royal Red x Chalk Jewel . 5 Wp te PAN ANAS 59 79.2 27 .80 ; Lage 
Royal Red x Earliana...... Arg ei ca Zit O eo 0280 200s Zia O14) 
Chalk Jewel open pollinated. Pate es 23 | 107 58.75} 165.7) 209.25 
Chalk Jewel selfed . Ae Len 25 | 125.75) 125 250.7) 226.35 
Chalk Jewel x Ponderosa . Botan ee te aha Zoe lees 87.5 204.7| 289.4 
ChalkeJewelex Marlianame:. 2.05.60. one. 205s oct 27.75 DO Lot ao LO 
Chalkelewel: ak ovalsnedten.n-.sce toe 25 SUEZoelLele2D 210% 5) 3160.65) + 827 202 
Chaik Jewel x Livingstone Stone........ 26 185 89.25 RAR Al © ol tes) 
Chalk Jewel x Bruce’s . ee 24 LS eca 88.5 269.7) 339.25 
Livingstone Stone open pollinated Kee s® 22 63.25 92.25 lee ore 2915 
Livingstone Stone selied wu... 42.6: oss 24 119 56 1S Beate 
Livingstone’s tone x: Bruces ..4-5. 3.2. 25 161 5S «2D 219.5) 289.66 
Livingstone Stone x Earliana .......... 24 206.75 28.25 234 387.45) 
Livingstone Stone x Royal Red......... 26 62.5 182.25 244.7) 108 | > 265.74 
Livingstone Stone x Ponderosa,........ 27 135 210 345 225 | 
Livingstone Stone x Chalk Jewel........ 20 141.75 28.5 170.2, 318.6 
Bruce’s open pollinated ............+.-- 25 80 41.75 121.7| 144 | 
Bruce sixe Chalk Jéwelt an. see oe 6 48.75 15 Ga. Tip eo0D ee 
Bruce’s x Earliana.. LA CORO Et AR em, BN 23 D225 toe2o 189 337.95) 
Bruce’s x Royal Red . Ae I en 3S on 9 39.5 20 59.5} 197.1 283.04 
Bruce’s x Livingstone Stone.. i eee nl rene 23 181.5 93.25 2s Lee 
Ponderosa open pollinated.............. 21 66.5 63 129..5)99182 224) 
Ponderosa.sélfedwar ns oe cy eee 18 (63) 64.5 TeO- lee Lowe 2 
Ponderosa x Chalk Jewel ............... 24 98.75 Bleco 130 184.95 
‘Ponderosa xe Drucesss te. ase ee ee 20 92 28.) 120.5| 207 
PondevosdextOVale ned cos etecre cles 27 66.75 62.5 129 2)0 LLL Lb), 188 282 
Ponderosa x Livingstone Stone ......... 25 110 58.25 168.2) 198 
Ponder osiex: Varlialaewse + asta eee 22 119 29.25 148.2) 2438 
Earliana open pollinated............... 24 Pele 10 141.7| 246.6 
Earliana x Livingstone Stone .......... 24 182.75 12 194.7) 342.45 
aeiiatiankx ECONGSYOSA ss. fe secice se oat: 18 119.25 15.75 oo 297.9 
Paria CHa we Wwelames at ese wees 22 125275 1285 138.2) 256.9 330.03 
Warianaw DLUCe Sse. ects sac cee ee 29 258 9.5 267.5) 400.05 
TAPIA AXE OV ae stteGine: te cack vee Seve cues 22 boc 59.5 233 o02<5) 
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Trying to secure a cucumber of the White Spine Type that will set fruit without 
fertilization, 





Crossing Telegraph and Harly White Spine Cucumbers. 
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Tomato x SoLANUM BALBISII: During the past four seasons a considerable 
amount of work has been carried on in an attempt to cross tomato with Solanum 
balbisu. As many as eight or ten thousand plants were examined individually 
and carefully in 1916 for any evidence of these two plants being crossed, but none 
whatever was found. These plants were supposedly the third filial generation of 
the cross. We have found in this work that a small percentage of tomatoes will set 
fruit and develop to marketable size without fertilization, as they have been obtained 
without seeds in them. They may have been induced to develop by stimulation 
effected with the Solanum balbisii pollen. Other tomato fruits have developed 
with a few seeds only, and it is from these seeds that the plants have been grown for 
two or three generations. ‘The development of these seeds shows clearly two things: 
either that some few tomato seeds are developed parthenogenetically or else they 
were due to tomato pollen being accidentally applied to the pistil during the crossing 
operations which seems the most liable to have occurred under our out-door 
methods. This work was re-started each year as well as the successive genera- 
tions being carried along from the seeds obtained during the first year’s work, but 
now the whole experiment has been discontinued. 

Incidentally, while making observations on the plants used in the tomato x 
Solanum balbisit crossing work, a number of plants were found which produced 
fruit with a reduced number of seeds. Seed from each selected plant was grown 
separately and the fruit examined for reduction in seed numbers, but all were as 
well filled out in this respect as ordinary tomatoes. 


CUCUMBERS. 
The first crossing was done in 1915 with the object in view of securing a 


White Spine type of cucumber that will set its fruit without fertilization. The 
following number of plants were secured from the crosses made that year: 


TABLE XXII.—CUCUMBER BREEDING, 1915 











a No. Seeds Sown | ' Germination 
Telegraph x Early White Spine............... PEER geen ono ol 19 
KarlycWhite:s pine xe eleetapieet settee cca wc vce. 210 176 


FordhooksHamoussxa lelesraph ainsi cere es eee 112 106 








There were a large number of undeveloped seeds which were also sown but 
none germinated. 

Four of these plants were selected at random and grown in the greenhouse; 
the remainder were transplanted to the field. Ten flowers on each plant were 
covered with a paper sack to test the plant’s ability to set fruit without fertiliza- 
tion. Most of the plants set no fruit at all from these flowers, but a few set one 
and some two. That means a few set 20 per cent. of their fruits without fertiliza- 
tion; but it was later proven that the pure White Spine varieties would also set a 
similar percentage without fertilization. 

All of these plants were of intermediate type between the two varieties crossed 
with one exception, which was a dwarf plant. The plant appeared the same as 
all the others with the exception that the internodes were very short. An attempt 
was made to self-fertilize one or two of its blossoms, but failed. The same plant 
matured three fruits, open fertilized, but they contained no viable seeds. 
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The illustration on page 38 shows the parents, one on either end, and 
fruits selected at random from the F, plants. A description of the illustration 
is here given: 


Early White Spine. 

F, Telegraph x Early White Spine, grown in greenhouse. 
F, Early White Spine x Telegraph, grown in greenhouse. 
F, Early White Spine x Telegraph, grown outside. 

F, Telegraph x Early White Spine, grown outside. 

F, Telegraph x Early White Spine, set parthenogenetically. 
F, Early White Spine x Telegraph, set parthenogenetically. 
. Telegraph. 


CO IS OT Go bo 


It will be noted here that the F, fruits are all intermediate in type and it may 
be further noted that the two fruits which were developed parthenogenetically are 
not so highly developed laterally as the others were which later contained matured 
seeds. 





Crossing White Spine and Telegraph Cucumbers. 


Above is a photograph of the same eight fruits in cross section and the des- 
cription is the same as for the previous illustration. It will be noted here also 
that these fruits are all intermediate in type. ~The two fruits that set partheno- 
genetically, have a seed cavity with no seeds, while the others have many seeds 
and as large a seed cavity as the Early White Spine itself. 

The plants within the greenhouse were given the same treatment as those in 
the field, that is: ten flowers on each plant were covered to set fruit partheno- 
genetically, but none set. Five flowers on each plant were also self-fertilized with 
the result that considerable seed was secured for growing the F, generation. 

During 1917 the F, generation of these crosses was grown, but the results 
were a decided disappointment owing to climatic conditions. The young plants at 
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the start had a hard struggle against the rains and were kept very late. As soon 
as possible bags were put over the female flowers to see if they would set without 
pollination. We hoped to get ten sacks on each plant, but as we neglected to do 
any pruning of the vines the supply of flowers became exhausted. Before more had 
developed a severe attack of Cucurbit wilt cleaned off the most of the patch. We 
next turned our attention, not to getting parthenogenetic results, but to self some 
of the most promising ones for seed. Several days were spent in this work but 
no fruit resulted. Open pollinated fruit, however, from some of the best plants 
left was secured and the seeds taken for another year, which we hope will be more 
favorable. 
SoLanum Nicrum. 


SoLANUM NIGRUM—STUBBLEBERRY OR BLACK NIGHTSHADE: Fruit black, 
globular and about the size of a sour cherry (when grown under cultivation). 

This plant is found growing wild on newly broken land in Ontario and in the 
stubble fields of the North-West, from where it gets its name of “ stubbleberry.” 
The plant is an annual and the seeds may be started within the greenhouse the 
same as tomatoes and transplanted out later or may be planted directly in the 
field in the spring. The fruit ripens in August and September and does not shell 
off the plant when ripe but will hang on in a ripened condition for a long time. 





Stubble Berry. 


4 TS: 
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The fruit may be used in the fresh state for pie making, etc., or may be made 
into preserves. It is not poisonous although the botanies make a note that it is 
said to be poisonous. 


PLant IMMIGRANTS. 


The Bureau of Plant Industry, Washington, D.C., issues a monthly list of 
all plant immigrants to the United States, and through the courtesy of that De- 
partment we have received a number of plants and seeds. Application is made 
at the time the monthly list comes to hand and we receive the plants and seeds 
requested as they become available for distribution. 

Following is a brief and summary report of all plants and seeds received to 
date with the exception of grapes which are reported separately: 


5 plants 34515 Amygdalus davidiana received April 14th, 1914. All succumbed to 
transplanting. 

2 # 35891 Castanea sp. received April 14th, 1914. All succumbed to trans- 
planting. 

5 +! 35093 Buddleia invea received April 14th, 1914. Four succumbed to trans- 
planting. One grew and afterwards died. 

225 - 36664 Amygdalus davidiana received April 3rd, 1915. They make good and 
rapid growth and would indicate being good stocks for some kind 
of work. Most of these have been destroyed but a few are re- 
tained to fruit and for budding purposes. Grows well on either 
heavy or light soil. 


al $s 34684 Amygdalus persica nectarina received February 16th, 1915. Succumbed 
to transplanting. 

a * 35288 Corylus mandshurica received epeary 16th, 71915, = Plant™is<small 
and slow and poor in growth. 

1 i 21989 Amygdalus persica received April 3rd, 1915. Strong, vigorous grower. 
To all appearances, the same as our ordinary peaches. 

i et 24915 Amygdalus persica received April 3rd, 1915. Two plants succumbed 
to transplanting and the other is small and has made very little 
growth. 

3 mM 36666 Castanea mollissima received April 3rd, 1915. Two plants succumbed 
to transplanting and the other is small and has made very little 
growth. i 

a! iy 37006 Prunus armeniaca received April 3rd, 1915. Plant is small and has 
made very little growth. 

1 od 36111 Prunus tomentosa received April 8rd, 1915. Making good, vigorous 
growth. 

2 on 36086 Prunus tomentosa received April 3rd, 1915. Making good, vigorous 
growth. 


2 oh 36271 Solanum aculeatissium received April 3rd, 1915. Did not fruit in 1915 
and succumbed to frost in the fall. 

2 bid 36934 Oyphomandra betacea received April 3rd, 1915, Did not fruit with us. 

it ig 40904 Rubus canadensis received November,™ (1915. Succumbed to trans- 


planting. 

a s 37463 Prunus cerisifera divaracata received ° April, 1916. Succumbed to 
transplanting. 

iL .s 37559 Amygdalus pendunculata received April, 1915. Succumbed to trans- 
planting. 

il ie 32670 Prunus spinosa x domestica received April, 1916. Succumbed to 
transplanting. 

2 = 34601 Prunus mira received Aprile 1916. Succumbed to transplanting. 

a} . 22471 Corylus avellana received April, 1916. Just held its own against an 
adverse season. 

1 a 36662 Juglans regia sinensis received April, 1916. Just held its own against 
an adverse season. 

mi 26250 Prunus conradinae received April, 1916. Just held its own against an 


adverse season, 

1 + 22468 Corylus avellana received April, 1916. Just held its own against an 
adverse season. 

Z 4 21982 Pyrus betulaefolia received April, 1916. Succumbed to transplanting. 
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1 Plants 28489 Malus baccata x sylvestris received April, 1917. 
1 - 43443 Pyrus chinensis x communis received April, 1917. 
i e 40698 Huonymus nanus received April, 1917. 
2 " 40581 Huonymus radicans acutus received April, 1917, 
2 . 40595 Rubus irenaeus received April, 1917. 
Seed 39724 Brassica pekinensis, Chinese lettuce, received January, 1916. 


This lettuce which is really a crucifere resembles the ordinary lettuce in habit 
and growth. The seed was started early inside and transplanted sometime early 
in June. Considerable growth was made and no heads of any account were formed. 
The tender leaves were very desirable as early green vegetable, quality being very 
good. Seed stocks were produced almost immediately and a large quantity of seed 
was produced. A small quantity of this seed was started later in the season and 
then transplanted outside for fall growth. 


Seed 27,988 Cucumis melo.............. i 
ae ~ ve cee rae ; ie os | Melons received January, 1916. 
30,471 ss Stee ors orien res 


These melons did not grow very well, two melons being all that matured, and 
these were of small size and of only medium quality. A number of seeds have been 
saved for trial the following season. 


Seed 41056 Aliuwm capa (Onion), received January, 1916. 


A part of this seed was sown in the greenhouse and transplanted out early in 
the season and produced good size average bulbs, but there was a great variety of 
colors and shapes from this seed. Another part of the seed was sown later in the 
season out-doors and produced all thick necks and no bulbs. Some of this seed 
was saved for trial in 1917. 


POMOLOGY. 


APPLES, 


The work with apples in Sections 2 and 5 has been limited to the identifica- 
tion of the varieties and the taking of notes on blooming dates, amount of bloom, 
date of ripening fruit, date of picking and the yield of each tree of the different 
varieties under test. Some replanting has been found necessary and nursery 
stock was ordered to fill these vacancies in the spring of 1917. A considerable 
number of new varieties are also being added. 

Lime-SuLpHurR vs. SOLUBLE SULPHUR For ScaB Controu: This experiment 
was continued as outlined in the 1915 report. In addition, an attempt was made to 
measure the amount of foliage injury from the two sprays. In 1915, the injury 
was not severe enough to be measured though the trees sprayed with lme-sulphur 
had a more thrifty appearance due to the color of the leaves. In 1916, however, 
the spray injury to the leaves from soluble sulphur was 32.76 per cent. and from 
the lime sulphur, 11.76 per cent. This, of course, does not represent the amount 
of leaf surface injured by the spray, but is simply a comparison of the leaves in any 
way injured by the spray. In most cases this would amount only to a shght burn- 
ing. The percentages were arrived at by making four separate observations, the 
total number of leaves on four representative branches on different sides of each 
tree being determined. The number injured by spray was counted separately and 
the percentage determined from an average of these four observations. 

THINNING EXPERIMENT: The experiment in thinning, as outlined in the 
1915 report, was again carried on in 1916, but has since been discontinued. As 
in 1915, the 1916 crop was only medium in quantity and, therefore, little dif- 
ference could be observed between the thinned and unthinned trees. In 1917 there 
was no fruit whatever. A thinning experiment is a very difficult experiment to 
handle since to show marked results from thinning the trees must be so heavily 
loaded that they are incapable of maturing their fruit to a good marketable size. 
Suppose we have two trees each capable of bearing at its best ten barrels of apples, 
and each:of which sets only sufficient fruit to bear that quantity. If we thin 
one-third of the fruit off one tree and none off the other, the final result in weight 
of fruit would be the same, as the fruit on the thinned tree would simply grow 
larger than on the unthinned tree, but would not bulk up any more than the 
maximum load—ten barrels of apples. Of course the thinned apples will be of 
somewhat better size and color due to their being spaced, but apart from that the 
experiment would prove of little value (since both thinned and unthinned trees 
have produced the same quantity of marketable fruit) wnless some effect on future 
crops could be observed on the thinned trees. As to the value of thinning over- 
loaded trees there is little doubt, but the difficulty in experimental work is to secure 
trees that will overbear fairly regularly—not once in four or five years. 


CULTIVATION AND PruNING EXPERIMENT: This experiment was outlined 
fully in the 1915 report. So far, notes taken have been limited to: 


1. The diameter of the trees. 4. The date of first fruit. 
2. The blooming dates. 5. The number and weight of fruit 
3. The number of blossom clusters. harvested. 


In addition to these points it is planned to make the following observations in 
future seasons: 


i Length of annual twig growth. 4. Blemishes of fruit. 
2. Size of leaves, 5. Keeping quality of fruit. 
3. Color of fruit. 


[44] 
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While to take these notes on every tree in the experiment may be too big an 
undertaking, it will be possible to make them for one or two varieties right across 
the six cultivation blocks. This should give ample evidence on which to draw 
conclusions. 

In 1916 photographs of trees in the different blocks were taken to show any 
differences in vigor. These are on file in the office of the Experiment Station. 

At present, since results are more apparent, the pruning experiment is attract- 
ing more attention than that on the different cultural methods. A complete out- 
line of this experiment is given in the 1915 report, page 44. A summary of the 
number of blossom clusters and trees under test conveys clearly the present com- 
parative value of the different methods of pruning for fruit production. Atten- 
tion is called to the fact, however, that the winter pruning has been more severe 














Row of winter pruned trees on left, summer pruned trees on right. 


than is usually practiced, the aim having been to provide a strong framework for 
future crops without regard for early bearing. If possible, a pruning experiment 
which will include ight and medium dormant pruning is to be started shortly. 


TABLE XXIII.—AVERAGE NUMBER OF BLOSSOM CLUSTERS PER TREE FOR THE YEAR 1916. 




















Unpruned Winter Pruned Summer Pruned 
Variety No. of Ave. No. No. of Ave. No. No. of Ave. No. 
Trees per Tree | 3 Trees per Tree‘| Trees per Tree 
TV SLOD Screen ea soe: 12 434.25 2 TES 10 290.3 
MelIntosh .... aN oe taker 6 4.16 6 0 a 1.4 
BECHIVA LEAL ars cin ei Ba ye Se 6 506.5 6 16 5 bale G6 
CLAN DCL LVss. cs ocetares se alk 6 32.66 6 0 5 100. 
FV DATOS LON Nat a hrde eee 6 276.0 6 1.16 5 139.8 
1. ER Ap hers rae en ek 6 62.16 6 0 ie 13.4 
BL WHY cho eeu bees Parc « 6 BVA 6 0 5 T1%5 
(FREON INE ee ce es a ee 6 152.16 6 ids 5 112.6 
SDMA uo cee ere ee AE eee 6 0.383 6 0 5 0 
AVIV UAT IG Sates ce ah hace ter are cetera eo a2 80.906 3 8.88 34 ecu. Osms 
VANE Vows nule eas ties scare 32 fSieol 36 eee 34 | 102.205 
Wacener. . vc cs-ce. Ae Aties Bays 32 264.31 36 4 34 138 .94 
AGO ESS oe Ue icie cp toh a ce are os 32 189.5 36 3.0L 34 59.38 
DC Levante) cites the dare enters lk 593.04 24 3.54 2a 266.304 
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Table XXIV is a summary of the weight and count of fruit from the dif- 
ferent systems of pruning and also from each block in the cultivation experiment: 


TaBLE XXIV.—SuMMaRyY or Frurr Propucep In 1916 oN TREES IN, 











es No. of Total Wet. Total No. emcee Aor 
| Trees of Fruit of Fruits Brae 
A.—Pruning Expt. / 
PLN prunedscce oe ee eae oe ee tae 207 3260.2 14,416 reco LeLvs: 
Fe Winterscruned: oot 6s ental erie Bl 228 226.95 781 .2905 lbs. 
WOUMMerACIUNed.e ee eee ee : 209 1819.9 7,169 .2588 Ibs. 
B.—Cultivation Expt. 
Summer lallow.c crecce ne eee ; 95 660.95 2,910 .2267 lbs. 
Cover Cropanw0n6 sce ee eee ; 114 947 .95 Ae 232 s2e09 ibs. 
CovertCropnt) Qlysne.te eae et ” 114 882.30 3,513 SCD lielOSs 
Four-year*Rotation..... +. Bn one ra é 113 1328.6 5,528 +2405 LDS. 
Four year Rotation plus manure....... 3 les! 1399.2 5,896 .2o14 Ibs. 
SodiMulchirn a, Oia he ke eet eee 95 89.6 287 rai 210 bse 














Nore.—In 1917, the crop was practically a total failure, hence it is not included in 
the above tables. 

















Row of summer pruned trees on left, unpruned trees on, right. 


The summary as regards the average weight of individual fruits does not 
accurately represent the results, since practically no Hyslop crabs were produced 
on Block 6, thus making the average size of the apples from this block larger than . 
those from the other blocks. When results from future seasons’ work are avail- 
able, tables will be worked out separately for each variety in the experiment. 

As will be readily seen from a careful study of Tables XXIII and XXIV the’ 
results to date are very uniform throughout. The early bearing varieties of the 
summer pruned and unpruned trees were loaded with fine, marketable fruit both 
in 1915 and 1916, while the winter pruned trees, with one or two exceptions, have 
borne practically no fruit. (As previously noted no attention was given to early 
bearing in the winter pruned trees.) In 1915 the winter pruned trees bore no 
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fruit, the summer pruned trees 127.7 lbs., and the unpruned trees, 209.4 lbs. There 
appears to be no doubt that summer pruning will bring the young orchard into 
profitable bearing.much quicker than the plan usually recommended of heading 
back severely each year. The unpruned trees, of course, have given similar results, 
but due to lack of pruning the trees are not.in as good condition for future bearing. 
They are more straggly and have too many branches which criss-cross through the 
tree, thus not allowing of as free a circulation of air or as much sunlight as is 
desirable for the control of insect pests and diseases, and the production of the 
best quality of fruit. Experimental work at the Woburn Experimental Fruit 
Farm, England, and at various stations in the United States has demonstrated, 
however, that light dormant pruning will probably allow apple trees to bear as 
early and heavily as summer pruning or no pruning. In our own experiment it is 
natural to suppose that when the winter pruned trees have been trained to the 
‘desired framework, and the annual pruning gradually reduced, this method of 
pruning will show up relatively better than it has done thus far. 





Six-year-old Greening, Summer pruned, Six-year-old Greening, unpruned. 


TABLE XXV.—PER CENT. INCREASE IN DIAMETER OF TRUNK FROM 1914 To 1917. 











ee Winter Pruned | Summer Pruned Unpruned 
TH VSiOW erie ie eee tee reas eee eel, Johto 91.61 | 95.44 102.22 
Melntosh®. se... AR eth eit: 124.85 128.16 157.53 
LTA LOGIN. eck eas $5 Rick aan ee 87.92 | 119.82 135-11 
Cranberry aces eae AT imide 5 Sree 86.68 ; 95.63 106.75 
Hobbarastomeaee mice oan © tate cal oto 92.36 101.42 108 
RIN OF pale eNeeee eee eats EP ie cee 100.79 Yea! 111.75 
STIG WINS eco oe ee Fi ROMER aoe 114.75 118.74 123 .66 
Her GLOCHINGs lee toe ec eee Fae ones esis 101.84 42201 139.68 
a] ee PRS Gea Brea ylead. hh es Aha ear dear a 86.46 102.53 ee L0ds71 
OMtATION det coe ee tee weg eec es 97.05 Lege, 132.64 
Wiealthiee. os, seme. Te ee ee. eee 100.45 121.64 | 125.87 
Wa menet cds acre the oak eet bobs OP eho fe 98.16 110.84 109.94 
PICO ESS ett a trabei eaten ates A det ety. 95.79 136.85 119.02 
ETB. ween c, crete ee ae "ih pa Sra Bes 103.22 109.54 118.76 
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A study of the figures in the above table shows that without exception the 
summer pruned and unpruned trees have outgrown the winter pruned trees. 
Between the summer pruned and unpruned trees the difference is not so marked, 
the difference generally being in favor of the unpruned trees. The difference in 
the average diameters of the trunks in the three systems of pruning is, of course, 
correlated with differences in the general size and vigor of the tree. The inference 
is that though heavy dormant pruning of young trees may stimulate new growth 
yet this new growth does not equal the amount of wood cut off plus what new 
growth would naturally have been made. Hence the feeding surface of the tree is 
reduced and thus the general size of the tree, as indicated by the trunk diameter. 


CHERRIES. 


The work with cherries has been limited to the identification of the varieties 
and the usual records of blooming dates, amount of bloom, date of ripening, date of 
picking and the amount of fruit for each tree. As this block is strictly for variety 
study purposes the number of trees of any one variety has been reduced to three. 
Formerly there were up to twenty or more trees of some varieties, but as they were 
scattered throughout the orchard no experimental work could be outlined for them. 
The extra number were useless and they have therefore been removed and are being 
replaced with new varieties thought worthy of testing. 

The soil of Section 6 is apparently an excellent, sandy loam, but past exper- 
lence has shown that cherry trees do not thrive in it. The reason for this is not 
quite clear. It is planned to make a complete soil survey of the Section the coming 
season, 1918, if time is available. 


PEACHES, 


Bloom and crop notes are on file. During 1917 peach blooming continued 
from May 18th to June 9th, while the fruiting season commenced with Mayflower, 
August Ist, and lasted until Smock were ripe, October 30th. From October 9th 
repeated frosts occurred which injured and in some cases badly froze such late 
varieties as Lemon Free, Late Elberta, Smock, Chair’s Choice, ete. 

An attempt has been made in 1917 to verify the identity of all varieties in the 
orchard so that we may have only those which, as far as can be ascertained, are 
true to name. A great many trees were found incorrectly named; the names of 
others were unknown but all except a few which did not fruit, new plantings, or 
those which it was thought wiser to leave for another season’s evidence, have been 
either designated on the lists as true to name or if incorrectly named removed from 
the orchard. It is hoped that by the end of the season of 1918 only trees which 
have not fruited will remain unverified and these can easily be dealt with as they 
come into bearing. Many new varieties are being added from year to year. 

At the south end of the peach variety orchard eight varieties of apricots and 
two of nectarines are being tested. The usual notes on the blooming dates, amount 
of bloom, date of first fruit, dates of picking and the amount of fruit taken at each 
picking have been recorded for each tree. In 1916 all the varieties ripening their 
fruit before September 25th were identified, and a few of the varieties described. 

Pxium Roots ror PEacnEes: ‘The outline of this experiment and the results 
up to and including 1915 were given in the 1915 report. The value of this ex- 
periment has always been considered rather doubtful since no records were kept 
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other than the yield of the individual trees. Also, in the spring of 1916 it was 
found necessary to remove six of the twenty-two rows of trees in the orchard to 
make room for grape seedlings. The remainder of the orchard was removed in 
the fall of 1916 to make room for hybrid and seedling peaches, apples and pears. 

Rrnqina Experiment: It has often been observed that a branch of a peach 
tree partly ringed by canker will ripen its fruit earlier than a healthy, vigorous 
branch. This fact, along with the knowledge that the ringing of other tree fruits 
and of grape vines, will hasten the ripening of their fruit led to the following ex- 
periment being outlined for ringing peach trees: 


Object: To ascertain the value of ringing branches of peach trees to hasten the 
ripening of their fruit; and also, the time at which this ringing may be most advanta- 
geously done, 


Procedure: Only those branches to be removed in next year’s pruning to be ringed. 
The ring to be about three-eighths of an inch wide. Five branches to be ringed at each 
of the following periods :— 


1. Two weeks after date of blossoming. 
2. Every two weeks until the second week in August, 


Conclusions to be drawn from observations on the following points: 


. Date of ripening. 

- Coloreof fruit. 

SH OLzZe Of Iruit, 

. Susceptibility of fruit to disease. 
. Effect on vigor of the tree. 


oR Whe 


During the season of 1916 Brigdon trees were used and the experiment con- 
ducted as outlined, with the same result in each of the twenty-five branches ringed. 
_ The branches gradually lost vigor, the fruit developed little after ringing, and in 
most cases, gradually dried up. On not one of the twenty-five branches did a 
single peach mature. Those branches ringed earlest in the summer were dead by 
September 1st. This result is somewhat discouraging. Perhaps it was due to 
the fact that too small branches were chosen... Only branches measuring 1% in. to 
34 in. in diameter were used. 

The experiment was carried on in 1917 as outlined in 1916, except that slightly 
larger branches, 34 in. to 11% in., were used instead of 14 in. to 34 in. as in 1916. 

From the standpoint of fruit produced alone the ringing of peach branches 
does not give satisfactory results. Many normal fruits could be had from the 
same trees ripening practically at the same time, and weighing .5 Ibs. and over, 
much larger, that is, than the ringed fruit. Brown rot was much more prevalent 
on the fruit of the ringed branches than on normal fruit, and fully 50 per cent. of 
the former fruit did not develop at all. Most of the ringed branches had died or 
were dying at the time the fruit was mature, except those branches ringed so late 
that no effect on the fruit could be expected. 

It hardly seems, therefore, judging from the data secured that the ringing of 
peach branches can offer any advantages, even as a special practice. 


PEARS. 


Conditions during the seasons of 1916 and 1917 were not favorable for a 
large yield. Unfavorable weather during blossoming reduced the set of fruit to a 
much smaller per cent. than usual. Also in 1916 the latter part of the season 
was unfavorable for ripening the later varieties. Young trees did not mature 
their crop owing to the extremely dry period during ripening. 


50 - REPORT OF THE No. 45 





To check the pear blight the variety test block was seeded to sweet clover in 
1915. This made a heavy growth during the early part of the summer of 1916 
and was cut and mulched around the trees. In spite of this, however, the soil 
became very hard and dry. For 1917 it was planned to cultivate part of the space 
between the trees leaving each tree in about an eight-foot square of sod, but owing 
to the extremely wet spring it was impossible to cultivate at all. 

- To fill up the vacancies caused by pear blight in the past the plan has been 
adopted to fill such vacancies with dwarf stock unless standard is specifically called 
for, as in the first twelve rows. Dwarf Duchess and Bartlett were the two varieties 
selected for this purpose and these trees will be top-worked with the varieties desired 
for testing. 

SPRING AND Fatt PLANTING or PEaRs: An experiment in fall vs. spring 
planting in dynamited and dug holes was started in 1911. The Clapp’s Favorite 
pear was used for this experiment, six trees being planted for each of the systems. 
The original plantings were made October 27th, 1911, and April 30th, 1912. 
Similar plantings were made in the fall of 1912 and spring of 1913, and fall of 
1913 and spring of 1914. In the fall of 1914 and spring of 1915 Bartlett pears 
were used for similar tests. For the above experiment every attempt is made to 
get stock from the same nursery and budded or grafted at the same time. 

The results generally are distinctly in favor of fall planting. It remains to 
be seen, however, whether the spring planted trees will overcome, in part or 
altogether, the lead that the fall planted trees now have. 

SELF-FERTILITY TEst or PEAR VARIETIES: In the spring of 1917 an experi- 
ment was started with the object of ascertaining the percentage of self-fertility of 
as many varieties of pears as were available. ‘Twenty varieties were included in the 
1917 work. 

Twenty-five blossom clusters of each variety were covered with paper bags and 
the necks of the bags fastened with marking tags; another twenty-five clusters were 
marked with tags to keep track of them but otherwise exposed to normal conditions. 

Owing to the adverse weather conditions prevailing throughout the blooming 
period the set on all varieties, with the exception of Seckel and Chinese Sand Pear, 
was very poor, in fact with the three varieties not one fruit set on the twenty-five 
tagged bloom clusters. With Kieffer the stamens matured a little before the pistil 
was receptive but there was plenty of pollen still available at that time. On all 
other varieties the anthers burst shortly after the blossoms opened; thus an abun- 
dance of pollen was available during the time the pistil was receptive, but no insects 
were present to work on the flowers. Because of the unusual conditions existing 
this season it will be necessary to substantiate the work done before any attempt 
at drawing conclusions can be made. Only two fruits were harvested, one Lawrence 
and one Tyson, both of which dropped before mature. © Descriptions and photo- 
eraphs of the seed will be included in a later report on the work, when other results 
are available for comparison. Of the eighteen seeds in the two fruits only two 
were plump and sound. 


PLUMS, 


The usual notes on blooming dates, amount of bloom, date of ripening fruit, 
date of picking fruit and the yield were made during the seasons of 1916 and 1917, 
for each tree of the 130 varieties represented in the block. As with peaches an 
effort was made to identify as many as possible of the varieties in the orchard. 
Over 110 varieties were identified as either true to name or otherwise. 
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Fatt vs. SPRING PLANTING IN DyYNAMITED aNp Dua Houzs: In the south 
end of the plum orchard, an experiment is being conducted on fall vs. spring plant- 
ing of trees in dynamited and dug holes. The experiment was outlined in the 
annual report for 1915 in which report also some preliminary observations on the 
experiment were made. However, the experiment has not yet been conducted long 
enough to give conclusive evidence as to which is the better time or method of 
planting, though as with pears, present indications are strongly in favor of the fall 
planting. Complete records are being kept from year to year. 


MISCELLANEOUS EXPERIMENTS. 


Fatt vs. Spring PLowine or Cover Crops: (Apple and Dwarf Duchess Pear 
Orchard.) 


A block of apples containing one row each of eleven trees of the following 
varieties: Canada Red, Gravenstein, Blenheim, Stark, Fameuse, Duchess, Cayuga, 
Wolf River, St. Lawrence, Ribston and Astrachan, and interplanted with dwarf 
Duchess pears is being used for an experiment in fall and spring plowing. 

Half of this section is fall plowed and half spring plowed, each half being 
treated the same year after year. ‘Three cover crops are used: Rye and vetch, oats 
and clover, and buckwheat. 'The experiment, therefore, consists of six sections, 
or three cover crops fall plowed and the same three spring plowed. Study is made 
each season of the new growth, trunk growth, set of fruit and the crop that ripens 
in proportion to the blooming. The real questions are, a study of moisture in 
relation to cover crops, and the effect if any of spring plowing on the June drop. 

Moisture determinations are taken three times during the season: First in 
the spring just..before the cover crop is plowed under on the spring plowed block, 
again in July just previous to sowing the cover crop, and finally just before the 
fall plowed block is plowed under. The object of these tests is to determine the 
relative moisture content of the soil under three different cover crops being used, 
rye and vetch, buckwheat, and oats and clover, and under fall and spring plowing 
of these cover crops. 

Record is also kept of the depth of freezing taken at HEOET! intervals during 
the winter for both plowed and unplowed blocks. 

To date no data of value on this experiment is available. The sections are 
equally good. Of course the fall plowed sections freeze much deeper than the 
spring plowed. This is due to the greater snow-holding capacity of those blocks 
which still have a cover crop on them; that is, the blocks which will be plowed 
under in the spring. Rye and vetch, which made very little growth, froze to 
almost the same depth spring plowed as fall plowed. Very little difference is to 
be noted in the freezing depth from the various cover crops fall plowed. 

Fatt Pianrep TREES: In order to determine the differences, if any, between 
fall planted trees secured from nurseries at different altitudes, and dug at different 
dates, one and two-year-old apple, plum and pear trees were secured from different 
nurseries and set out in Section 7 in the fall of 1915. Unfortunately, no really 
suitable land was available for this experiment. On the plot chosen the soil is not 
uniform and the north-east part of the experiment is on low, heavy clay loam; the 
south half on a medium, light sandy loam soil. As a result of heavy rains early 
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in the season of 1916, water lay for a period of two weeks about the trees in the 
north half of the experiment. Because of these unsatisfactory conditions it is im- 
possible to draw any definite conclusion. 


GRAPES, 


The experiments conducted in the vineyard were, with one exception, con- 
tinuations of those begun in 1915. Since these experiments were outlined and 
the method of procedure described in the annual-report for 1915, it will simply be 
necessary here to present results for 1916. 





Grape self fertility tests. Left to right, Salem, Agawam and Massassoit. The three 
upper bunches were self fertilized, the three lower bunches cross-fertilized. 


SELF-FERTILITY oF VARIOUS VARIETIES: An experiment was started in the 
summer of 1915 to determine the average degree of self-fertility of the different, 
varieties of grapes represented in the variety test block. The results as tabulated 
in Table XX VI give (1) the name of the variety tested, (2) the number of bunches 
of flowers covered just before they opened, with a half pound manila paper bag, 
(3) the average degree of self-fertility of the flowers on those bunches, (4) the 
conditions of the stamens whether upright or recessive. The table includes results 
for 1915, 1916 and 1917, and the average for the three years. The average may 
be taken as fairly conclusive. 


1918 
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TABLE XXVI.—DEGREE OF SELF-FERTILITY OF VARIOUS VARIETIES OF GRAPES. 
1915 1916 1917 | Average 
¢ | é Severe 
eae NOfCEa ater cal Notre etc Novia cr ecipe cha mecelt 
Bunches Fertility Bunches Fertility Bunches Fertility)Stamens arte 
PTININ a amir Ge cue wists tee 3 0) 10 0) 100 ee) rec. 0) 
NEE vi Di Oo kag abe 10 39 7 44 12 21507 7) pr: 34.8 
IDADTIGr Estee or eas a 'c.e 8 82.5 10 67 12 (ese | a 74 
VUE VEReees & chs ook ees 5 0 10 0 3 0 | rec. 0 
Brighton 0 0. oy. 7 ay 10 0 14 (epee cae 23 
Caceen ea 9 | 2B 1001-71 11 | 64.1 | upr. | 69.4 
Campbellton. ce oes 5 60 9 58.1 11 54 a a 57.4 
CDA Plone cans ees. 3 20 10 50 12 Lek | we 29 
GHATICON wee ee 4 6.25 10 0 4 0 | rec. 2 
Chasselas avec Royal. 5 100 Dire 8 Or eraee 12 83 Pe upr. OIF hs 
Chasselas avec Vibert 4 0 10 0 12 0 | rec. 0 
COlerallive nt ee ees tf 22.8 g 34.4 2 ATE OMe upre 35 
ConCOlU Maes are ee 10 66 8 Lee 12 52:5 ae 56.5 
Delaware. cee ee 10 82 9 89.4 12 56.25 oe 75.8 
Dis mOnUee eas peer 10 96 10 89 12 80.8 ee 85.3 
Diathanere oe ee 10 81 10 74 12 79.2 ee 78 
Duchess. cone ee 7 85.7 5 85 12 75 ee 81.8 
HA COL eee ee eee 4 40 6 20.8 12 57.9 oi 39.5 
Harky Onigeeseerre. 10 77 deka tr alee ee eZ 34.16 ae Doe Om 
HC pS Oh terete te ea 10 0 10 0 Reet olen tr os AATEC 0* 
UI VAT dee eta eet see ede 8 OT 8 | 84.3 Ve Sie) upr 87.6 
Green’s Early........ 9 90 7 86.4 12 59.6 ve 78.6 
Ela Tt lOnd ee teen. eee 3 76 7 18.4 153 Bo o4 RY 43.2 
eT Der uses. erat 10 0 10 0 12 Cas paetec 0 
Herman Jaeger....... 4 BSP ieee, aie ens 182 58.75 | upr 56 .9* 
VCS OT ae eee oe 8 0 10 6 ie 0 rec 0 
Hickson ern, e: 13 31 7) BAG 12 | 40:8 upr 41.1 
TODA Meret ee etki 7 78.5 5 50 11 38.6 rs De 
Isabella eres: 5 14 10 17 10 23 on 18 
KAT Opeeirer eee eras 8 60 Se ale 12 62.1 bee 49.2 
TO Se tip settee oes 5 0 10 0 12 0 rec 0 
Dindiey - ae. on 10 0 10 0 - 12 0 ye 0 
TRCN Ga Meret aetna a 6 2 6.5 9 Dine 12 79.6 upr 47.4 
utioge ewe 9 78.8 || 9 operat 9g 16.4 ae 55.9 
Manitofe. eee oe 8 48.7 | 9 abe 10 21 “iB Boel 
MATVisee ice eras 7 0 8 0 11 0 1ec 0 
DMaASSASOL UN aee seeertee < 10 0 9 0 12 0 a 0 
MenriMmaGere soe. s eA Ee trea Dee Pale wlarte rye eZ 0 os 0* 
MooresaWarlye.c ce. ss 10 7 10 ae 3 12 65.4 upr OTe 
LON CRA ate. Sree 9 0 10 0 12 0 rec 0 
NIGP IKE weet. ates 9 68 10 58 We 45.8 upr Diee 
INGA SAP Aas fu ess tse 20 62 8 Dd ce 12 10.4 ox 42.4 
Pense Malaga........ 3 100 10 99.5 4 ES sa 92.3 
Jeg ah) 9h Gees somite 10 76 8 38.1 a cal Case ee + 57* 
PICT COU Me tens oan te 6 Fg ke 8 16.2 12 30.8 os 32.8 
Pocklineton ae sere. 8 Theo 9 ie 11 78.6 : hee 
Reade he eee eros 9. 74.4 5 98 We 12,5 os 81.6 
OL GL Ske Lee fe ert. 10 0 (i 0 8) 0 rec. | 0 
TROZEIS OU emer ae cco es 7 0 10 0 4 0 cis 0 
Se leiiieee tre te see 10 0 10 0 6 0 ne 0 
Vergennes .2 00 esses 1 58 10 48.6 le 29e2 upr 45.2 
Walder ss sea re es 10 0 Sarge 0 4 0 rec 0 
Va cits tee ceeeterena 7 57 5 | BO 1 50.8 upr 45.9 
Wanchell to8.5 cance. 9 90) if || ew 12 hon Pe 76.5 
WHOTOCIite teres tees: 8 75 8 | 33.7 9 47.8 a 52.1 
| 





























* Average of less than thiee years. 
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VALUE OF CERTAIN SELF-FERTILE VARIETIES AS POLLENIZERS FOR CERTAIN 
SELF-STERILE VARIETIES: ‘This experiment, started in 1915, is being conducted 
to determine the value of the following self-fertile varieties of grapes: Campbell, 
Concord, Niagara, and Worden as pollenizers for the following self-sterile and 
partly self-fertile varieties: Agawam, Lindley, Massasoit, Brighton, Herbert, Salem © 
and Wilder. 


Record is kept of the number of flower clusters pollinated, the final number 
of flower clusters (some lost by wind, etc.) the average per cent. of fruit set, and the 
lowest per cent. set. ‘Two years’ results, though hardly sufficient on which to 
base final conclusions, indicate Worden to be by far the best pollenizer of the four, 
with Campbell second followed by Niagara and Concord, the latter two being 
practically equal. 





The bee as a factor in grape blossom pollenation. Tent of mosquito netting covering a 
grape vine and a hive of bees. 


Ringing Grape ViINES: ‘This experiment was outlined in the annual report 
for 1915 and results for that year were also given there. The experiment was con- 
tinued in 1916 and 191” practically as outlined, with results very similar to those 
secured in 1915. The work for the three years seems sufficiently conclusive to 
state that ringing may be best done, considering size of berry and bunch, from three 
to four weeks after the bloom opens or approximately the last ten days of July. 

THE Honery Bes as a Factor IN THE POLLINATION OF THE GRAPE: A new 
experiment begun in 1916 was one to determine the value of the honey bee as a 
factor in the pollination of grape flowers. This experiment was considerably 
interfered with owing to the fact that the bees would not work while in captivity. 
Where a vine of the Herbert variety was enclosed with one of the Concord variety 
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under a tent of mosquito netting and a hive of bees included, the bees simply 
swarmed in a convenient angle of the tent and refused to work on the blossoms. 
The result was that no fruit set on the self-sterile Herbert vine. However, in 
spite of the fact that the bees did not work the experiment was carried out as out- 
lined below: 


OUTLINE OF EXPERIMENT, 


Row oe vine fe Herbert x Vine oe Row Ba, ono To be covered with mosquito netting. 
7 33 


x Bees enclosed. 
howe. | 2o = teers with mosquito netting. 
Sta i Dae a1 eo Bees and syrphid flies excluded. 
ROWso4 2 rs Covered with cheesecloth. 
Or 4” ae 25 oe All insects excluded. 
Row 82 ‘ 17 Concord x Vine 17, Row 831, es, Covered with mosquito netting. 
A eh rel a Bs sf pee ea sy OEY 31 Bees enclosed. 
ROW. p22 <°) 22 os 


«© 29 « 93 re } Covered with cheesecloth to exclude all insec ts. 


The tents of mosquito netting and those of cheesecloth constructed over the 
vines were of sufficient size to more than allow for the full normal development 
of the shoots during the period they were covered. 


To ascertain the part wind plays in the pollination. of grape flowers, microscope 
slides smeared with vaseline and fixed in sheets of paper were exposed just outside 
the mosquito netting covering those vines selected for the experiment. These 
slides were examined once daily. 

A hive containing a small colony of bees and a few frames of honey was 
placed under each of the four mosquito netting tents and conditions made to ap- 
proximate normal as far as possible. 


SprAYING EXPERIMENT: Owing to the high price of copper sulphate it was 
thought advisable to test the value of ferrous sulphate as a possible substitute for 
the much more expensive copper sulphate. At first, there was some doubt as to the 
fungicidal value of ferrous sulphate solution since iron belongs to a different group 
of elements than copper. But on the possibility of ferrous sulphate solution having 
a fungicidal value and not being harmful to plants when used with lime, it was 
decided to try it out. Mr. Joseph Culp, of Vineland, very kindly placed his vine- 
yard at our disposal for this experiment. 

The experiment was outlined so as to determine the comparative fungicidal 
value of (1) ferrous sulphate, (2) a mixture of equal parts ferrous sulphate and 
copper sulphate, and (3) copper sulphate spray (Bordeaux mixture). The vine- 
yard used in this experiment consisted of six rows of sixty-nine mature Concord 
vines each. 

The various sprays were applied at three intervals: (1): Just before the 
blossoms opened, (2) a week after the flowers had fallen, (3) two weeks after the 
second spray. 

No burning or injury could be observed from the first two sprays. After the 
third spray some injury was found on the leaves and fruit of the vines sprayed with 
ferrous sulphate. Spots on the leaves and fruit where drops of spray had collected 
and evaporated were burned somewhat. There was much less burning and injury 
to the fruit in the case of the ferrous sulphate and copper sulphate mixed than in 
the case of the ferrous sulphate alone, and none at all in the case of copper sulphate. 
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OBSERVATIONS ON THE EFFECTIVENESS OF VARIOUS SPRAYS USED. 


Frrrous SULPHATE: Stem of clusters mildewed badly, some, in fact, so much 
so that they had shrivelled giving the bunch a wilted appearance. Berries slightly 
below normal size and a few mildewed slightly. Mildew not sufficient though to 
spoil the sale of the grapes; they would still pass as No. 1’s. 

CoprpER SULPHATE AND FERROUS SULPHATE: Stems of clusters mildewed 
badly. In some cases mildew was so bad that the berries on some of the smaller 
clusters did not color fully and some dropped. Berries smaller than those in the 
row sprayed with copper sulphate. 

Copper SULPHATE: Stem of clusters mildewed slightly but still green and 
mildew not sufficient to have prevented the berries from reaching full normal size. 
Berries not affected. 

Cueck: Stem of clusters mildewed badly, so much so that they have turned 
brown and begun to shrivel. Berries slightly mildewed. Mildew was sufficient to 
have prevented the berries from reaching full normal size. Berries on some of the 
smaller bunches not colored fully and many had dropped because of mildew. 


CURRANTS AND GOOSEBERRIES. 


The block devoted to the bush fruits includes sixteen of the leading varieties 
of black currants, fifteen red currants, two white currants and thirty-three goose- 
berries. During the summer of 1916 complete descriptive blanks were drawn up 
for both currants and gooseberries and each of the sixty-six varieties represented 
has been described for both fruit and bush characters. In addition to this, records 
have been kept for each bush on the blooming dates, amount of bloom, date of first 
fruit, date of picking and amount of fruit picked. 

An attempt was made to conduct storage tests with the different varieties of 
red currants and gooseberries, but the cold storage is so unsuitable for such work 
that the tests were failures. Mold developed on the berries a few days after they 
were put in the storage. 

Both currants and gooseberries were severely attacked by saw-fly larve early 
in the 1916 season. 'To check this the bushes were sprayed with arsenate of lead, 
3 lbs. to 40 gallons of water, on June Ist. Again on June 12th the gooseberries 
were sprayed with Bordeaux mixture, 4:4:40 to control the mildew. 

Observations in 1916 and 1917, together with the records of previous years, 
point to the fact that certain new varieties of black currants, little. grown com- 
mercially, are heavier yielders and possess certain characters such as uniformity 
in ripening, earliness (in the case of the Eclipse) and ease in picking, which should 
recommend them to the grower commercially. These promising varieties are: 
Eclipse, Kerry, Climax, and the better known one, Saunders. 


RASPBERRIES. 


EXPERIMENT TO DETERMINE THE VALUE oF IRRIGATION: This experiment 
was started in 1915 using the three varieties: Herbert, Cuthbert and Marlboro. 
In that year the results were negative, no increase in yield being noted over the 
non-irrigated block. Where the soil was kept moist and the bushes somewhat wet 
from the irrigation and rain, the fruit proved to be soft and much of it was unfit 
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for shipment. In 1916 more definite results were obtained as shown in the fol- 
lowing table: 


TABLE XXVII.—IRRIGATION OF RASPBERRIES. 


a er ee ee ee Oe et 2 ee ee 


























| Colomoncanes Length of Canes Diam. of Canes! Yield in Qts. 
| in feet in inches per acre 
Dry Wet Dry Wet Dry Wet Dry | ‘Wet 
Marlboro .. Bronze Yellow./Yellow-Green ..| 4’ 4” | 5’ 1” | 87 .43 |1,869.4/2,459.9 
Cuith bevtes. LCG i eect as « Wihitishte eee, Dias alee Oe oan Pod £b) 2.020.711 D20LO.s 
Herbert ... Dull Purpie 
Bronzer cae Greenish White...) 5’ ae AY Yi 43 (2,898.9/4,414.0 




















Remarks: Eight per cent. of Cuthbert canes bent over in irrigated block 
against four per cent. in non-irrigated. 

A quite marked increase in yield from the use of irrigation would naturally be 
expected in a season such as 1916 since the weather was very dry during the pick- 
ing season. ‘The increased yields from the irrigated section might therefore be said 
to be due to the decreased yields on the non-irrigated section from the effects of 


drought. 
STRAWBERRIES. 


The work on strawberries is a continuation of the variety testing (including 
- test of irrigation) and description work started in 1914. Kighty-three varieties 
were tested in 1916, forty-five of these being in the old patch bearing a second 
crop, and which did not bear as well comparatively, as the varieties in a younger 
plantation. This younger patch consisted of new seedlings from the Central 
Experimental Farm, Ottawa, some other new varieties and a few common and 
improved varieties not included in the old patch. 

This new patch, set early in the spring of 1916, included all of the better 
varieties of the old patch as well as the promising ones of the younger patch 
previously mentioned, so that it was expected the yields for 1917 would furnish a 
fair comparative test of the merits of the various varieties. ‘The yields, recorded 
previously to this, cannot be taken as a fair test since the plantations were of 
different ages-and in addition, soil, etc., varied to some extent in different parts of 
the plantations. Unfortunately the weather conditions were such that no reliable 
records could be secured from the 1917 crop. 

In addition to the testing work, descriptions and notes were taken as to 
earliness, blooming dates and hardiness. The blossoms were described as to whether 
they were perfect or imperfect and other remarks made where necessary. <A 
number of varieties were tested at the Station factory for jam making purposes. 
These are reported on in the by-products report. 

CLASSIFICATION OF VARIETIES AS TO Broomine SEAson: In the Station 
plantation in 1916 the following varieties of strawberries bloomed between May 
12th and 15th, and may, therefore, be classed as Harly Bloomers: Americus, 
August Luther, Bederwood, Brandywine, Clark’s Seedling, Crescent, Excelsior, 
Haverland, Longfellow, Magoon, Michael’s Early, Molena, St. Louis’ Prize, Senator 
Dunlap, Superb, Texas, Thompson’s Seedling, Warfield. 
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Mip-Srason Brioomers: May 197TH-24TH: Cassandra, Clyde, Common- 
wealth, Cordelia, Doran, Downing’s Bride, Early Ozark, Enormous, Helen Davis, 
Highland, Jessie, Jocunda, Julia, Kellogg’s Prize, King Edward, Lovett, Mariana, 
Marshall, New York, Parson’s Beauty, Pocomoke, Ruby, Sample, Sharpless, 
Splendid, Staples, Steven’s Late, Tennessee Prolific, Wm. Belt, Woolverton, Valeria, 
Virgilia. 

Late Bioomers, May 26TH-29TH: Aroma, Bubach, Buster, Cardinal, 
Chesapeake, Desdemona, Enhance, Fendall, Gandy, Goodall, Highland Beauty, 
Heritage, Island King, Jerome, Joe, Klondyke, Lady Thompson, Lettie, Ohio Boy, 
Ophelia, Orem, Portia, Queen Mary, Three W’s. 

Storage Test or StrawBERRIES: No adequate storage tests could be made 
with the Station cold storage, but some of the more important commercial varieties 
were sent to the cold storage plant at Grimsby and tested there. 

From notes made there it would seem that much depends on the condition of 
the berries before cooling takes place. With the four varieties reported on the 
least waste was recorded with slow cooling to 40 degrees F. They were kept at 
this temperature for four days. A lower temperature of 32 degrees F. for the 
same time caused slightly greater loss, also a higher temperature of 60 degrees or 
65 degrees F'. for two days gave considerable more waste. Thirty-five to 37 degrees 
F’. would seem to be the best temperature for storage and if the berries are not too 
mature they will hold for at least four days at this temperature. However, to 
make the greatest use of cold storage the storage shoud be close enough at hand so 
that the berries may be placed in it very shortly after picking. 


Sprays To Kitn CuHickweep: In the spring of 1916 an experiment was 
outlined to determine the value from the application of different salt solutions in 
destroying chickweed in strawberry plantations. The following salt solutions were 
used on different plots: 


TABLE XXVIII.—OUTLINE GF CHICKWEED SPRAYING EXPERIMENTS. 




















Dilution with Dilution with 
Plot Salt athe Plot Salt ‘vater 

lbs gals lbs gals. 
1 /Ferrous Sulphate ,.... 5 40 9 |Ferrous Sulphate...... 20 40 
2 ‘Sodium Chloride ...... 1 it 10 |Caleium Chloride...... 2 1 
3 he et oe Bene 3 ik 11 ae Spt ede GANS 9, 4 1 
4 (iCalecium Arsenite ..:.. al 40 12 |Ferrous Sulphate ..... if 1 
5 /|Ferrous Sulphate...... 10 40 13 on an Rey ih 4 40 
6 /Calcium-Chloride...... 3 il 14 se EN he bae cs Se Ss 40 
7 \Sodium Chloride ...... 2 1 15 |Sodium Arsenite...... 2 40 
Sin Checks sss Ce es Biers ore ao URS rt Ais 4.95 5 

















These solutions were applied at the rate of .0555 gals. per square foot or 1 gal. 
to a row 12 ft. long and 114 ft. wide. Mr. Norman Moyer very kindly allowed us 
the use of a portion of his strawberry patch for this experiment. All applications 
of spray were made by the same man using a knapsack sprayer. 

After the first application the use of the following sprays, sodium chloride 
(3 lbs. to 1 gal water), calcium chloride (3 lbs. to 1 gal. water), sodium chloride 
(2 lbs. to 1 gal water), calcium chloride (2 lbs. to 1 gal water), was discontinued 
because of their markedly injurious effect on the foliage and even the roots of the 
strawberry plants. None of the solutions used controlled chickweed satisfactorily 
without injuring the strawberry plants to such an extent that practically no fruit 
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was produced. This fact makes spring spraying of strawberry plants with the 
solutions given in Table XXVIII impracticable. Spraying shortly after the fruit 
has been harvested and until fall frost kills the weeds may, however, prove more 
satisfactory. An endeavor will be made to carry out such an experiment another 
season. Up to the present it has been impossible to continue the work owing to 
scarcity of help. 

PROPAGATION IXPERIMENT: An experiment to determine the relative value 
of strains of berries of the same variety producing a large number of runners and 
those producing relatively a very small number of runners was started in 1914. 
The Williams variety is being used in this work. To date no information of value 
is available. 

StrawBerry Puants Distriputep: A number of plants of a few of our 
best varieties were sent out to a few growers, also a large selection of varieties was 
sent to the Monteith Demonstration Farm and to the new Plant Breeding Station 
at Fort William. 


VEGETABLE GARDENING. 


The work on asparagus is a continuation of the experiments started in 1914 
and 1915, and which were outlined in the 1915 annual report. Variety tests of 
nine varieties and selections are being carried on; irrigation tests and yield of 
male ys, female plants. 

In 1917 seed of a specially selected strain named Washington was received 
from the Bureau of Plant Industry, United States Department of Agriculture. 
This strain is supposed to be rust resistant and very productive. The young plants 








Overhead irrigation of vegetable crops at the Experiment Station. 


made excellent growth and looked much thriftier and remained green longer than 
plants from seed which we saved from the Giant Argenteuil variety. 

YreLD oF Mate ys. Femate Puants: This experiment has been discontinued 
in view of the fact that even if marked differences were observed in the yield 
such results would be of little practical value as the number of male or female 
plants in a plot is not controlled and is at all times a variable character. In 1916, 
the last season for which records were made in this experiment, the female plants 
slightly outyielded the male plants. The average yield per plant per cutting 
season for the male plants was .040 pounds and for the female, .0411 pounds. In 
point of numbers female plants appear to outnumber the male plants about two 
to one. 

TrRRIGATION EXPERIMENT: The irrigated plot outyielded the non-irrigated 
by 656 lbs. in 1916. The amount of water required to secure this increase was ten 
acre inches applied the previous season (1915). At a cost of $3.50 per acre 
inch, this makes the total cost for irrigation $36. It perhaps ought to be ex- 
plained that the increased vigor and growth resulting from regular applications of 
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water during the summer shows itself in an increased yield the following spring. 
In 1917 the irrigated plot outyielded the non-irrigated by 850 lbs. per acre. The 
average yield per plant for 1917 was .404 lbs. for irrigated and .273 lbs. for non- 
irrigated. This increase was obtained by the application of 8.5 inches of water the 
previous season. 

BEETS. 


IRRIGATION AND FeErtinizErR EXPERIMENT: ‘The irrigation experiment on 
early beets was continued during 1916 with the addition of sodium nitrate applica- 
tions. The plots for this experiment were sown on May Ist and made a good 
growth during the season. By July 25th the greater part of the roots had reached 
marketable size. All plots were, therefore, lifted and records made. 

Table X XIX records the yields per acre in bushels for the roots and pounds 
per acre for the leaves. Ratio of roots to leaves by weight is also given and the gain 
in roots and leaves of the various treated plots over the non-irrigated, non-fertilized 
plots. 


TABLE XXIX.—IRRIGATION AND FERTILIZER HXPERIMENT WITH EARLY BEETS. 


(Yields are in bu. per acre of roots and lbs. per acre of leaves.) 


























Ratio of Roots 
— ule Ea to Leaves Gain over Plot 1 
, : by weight 

No. 1. Non-irrigated, non-ferti- 

LiVEO DlO les ates ss 02's ote fel 5, 930 1-1.6 
No, 2. Non-irrigated, fertilized In roots, 140 bu. per acre. 

DiObeocietee eects Reece 211 11,144 1-1.13 In leaves, 5,214 lbs. per acre. 
No, 3. Irrigated, non-fertilized In roots, 40 bu. per acre. 

DIOR eee ie tee nes Ltd 10,032 1-1.80 In leaves, 4,102 lbs. per acre. 
No. 4. Irrigated, fertilized plot. 248 18,868 1-1.52 In roots, 177 bu. per acre. 

In leaves, 12,938 | bs. rer acre 





A close study of this table would lead to the conclusion that the determining 
factor in increased yield of early beets is not so much irrigation as the frequent 
applications of nitrate of soda, for whether irrigated or not the fertilized plots far 
outyielded the non-fertilized plots. This fact is most forcibly expressed in plots 
2 and 3. Plot 3, irrigated but non-fertilized, yielded 111 bushels per acre, while 
plot 2, non-irrigated, but treated with frequent applications of nitrate of soda, 
yielded 211 bushels per acre, or an increase of nearly 100 per cent. Comparing 
again the weight of leaves for these two plots and the ratio of roots to leaves by 
weight, it will be seen that the irrigated, non-fertilized plot produced much greater 
weight of leaves in proportion to the amount of roots produced than did the non- 
irrigated, fertilized plot. In other words the irrigation has tended to an excess of 
leaf production while fertilization has had the reverse effect, an increase in root 
yield. The total amount of water applied to the irrigated sections amounted to 
2.9 inches (calculated per acre) at a cost of $10.44. 

The total amount of nitrate applied was 800 lbs. per acre put on in five 
applications costing in all $26.80 per acre. Table XXIX shows an increase of 
140 bushels per acre for fertilization alone (compare plots 1 and 2). This in- 
crease of 140 bushels was secured at a cost of $26.80. 

Irrigation alone gave an increase of 40 bushels per acre (compare plots 1 and 
3). This increase was secured at a cost of $10.44 as calculated above. 
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CARROTS, 


Similar work to that with beets has been carried on with early carrots. Results 
for 1916 are shown in table XX X.* 
TABLE XXX.—IRRIGATION AND FERTILIZER EXPERIMENT WITH EARLY CARROTS. 
(Yields are in bu. per acre of roots and lbs. per acre of leaves.) 




















Ratio of Roots 
—— fue ais to Leaves Gain over Plot 1 
: 3 by weight 
No. 1. Non-irrigated, non—fer- 
tiliZEdsplO tome oe They 7,050 1-1.2 
No. 2. Non-irrigated, fertilized 
DIGU CS oe hee cee 160 6,758 1-1.12 In roots 42.3 bu. per acre. 


Loss in leaves 292 lbs. per ac. 


DIO eater ees oe te eee 190 8, 884 1- .9 In roots, 72.3 bu. per acre. 
In leaves, 1,794 lbs. per acre. 


No. 4. Irrigated, fertilized plot} 135.6 7,629 1-1.1 In roots, 17.9 bu. per acre. 
In leaves, 579 lbs. per acre. 














The results with carrots as shown in this table were considerably different 
than those secured with early beets. In the beet experiment nitrate of soda gave 
by far the largest returns for the outlay on the crop. With the carrots, however, 
there is a light gain for nitrate alone but the largest gain is made from the irriga- 
tion alone. ‘This indicates that with early carrots water is the determining factor. 
Further tests, however, must be made before definite conclusions can be drawn. 
Unfortunately, the work in 1917 was rendered negative by poor seed and an un- 
suitable site which was often under water during excessive rains. 

In percentage of leaves to roots the nitrate for both beets and carrots decreased 
the amount of leaves to roots in all but one case, while irrigation increased the 
amount of leaves to roots in all but one case. 


CELERY. 


Similar work to that already outlined for beets and carrots was carried on in 
1915 and 1916 with celery, using Giant Pascal and Paris Golden varieties. Table 
XX XI sums up the results: for 1916. 


TABLE XX XI.—IRRIGATION AND FERTILIZER EXPERIMENT WITH CELERY. 





Ties Weight Calculated 


Plot Treatment Heads per head Yield per acre 








Paris Golden: | 
@ Nore eee Irrigation and Nitrate.......) - 28 15 54 10,800 














NO S28 oe es: Irrigation, no Nitrate. :...ce.). .59 18 .46 9,200 
JUNO Srey case ite eee Non-Irrigated and Nitrate ... ZAL aK 252 10,400 
P NOSTL Nae eee ree ,.|Non-Irrigated, no Nitrate.... 7Al 8 | .88 7,600 
Giant Pascal: | | 

INO tel 2 eee eee Irrigation with Nitrate...... 76 50 | .66 13,200 

Novi 2 Varo eee ‘Irrigation, no Nitrate........ 80 ~=— 49 | .bL 10,200 

NO. cb ae ade icone Non-Irrigated and Nitrate...| 45 | 28 | . «62 12,400 

INO ed ee eee Non-Irrigated, no Nitrate.... Aan) Loca ead 8,200 











*A fuller account of this experiment was published in the Fruit Branch Circular 
for November, 1916. 
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The celery, on the whole, was quite short, while the quality was very good. 
The yields were taken by weight per head, being closely trimmed and prepared for 
market. The results were uniform for both varieties, nitrate alone giving the 
largest increase in yield for the money expended. The addition of irrigation to 
the application of nitrate gave a further increase of only 400 lbs. for Paris Golden 
and 800 lbs. «for Giant Pascal. 

Irrigation amounted to 8.1 inches per acre costing $29.16. Nitrate used 
amounted to 605 lbs. per acre, costing $16.25. 

In 1917 a similar experiment was carried on using White Plume variety. 
Results were more marked than in 1916 as the following table indicates: 


TABLE XX XII.—IRRIGATION AND FERTILIZER EXPERIMENT WITH WHITE PLUME CELERY. 























- Total | Weight! Calculated 
Plot Treatment Heads | lbs. |perihead/yield per acre 
No. Le cap seer Irrigation and Nitrate ...... 42 | 43 1.02 51,000 lbs. 
INOW fe. foe ee en eer Irrigation and no Nitrate.... AZ eT 97 48,500 ‘* 
NO. 8 sincere sess os) NON-lirieated and Nitrates. DV | PAS 54 21 000m 
INO e4en, ee ee :....|Non-Irrigated, no Nitrate....| 42 | 21 5 25-000 = 





In this experiment irrigation was the most important factor. While the 
nitrate made gains in both plots it was more noticeable when used in conjunction 


with the irrigation. 
Corn. 


Selection work in corn was started in 1914. At the present time five varieties 
of sweet corn are being grown, and a large number of selections of these have been 
made. Most of the selection work has been done with the Early Malcolm, the 
original strain of which was secured from the Central Experimental Farm, Ottawa. 
In 1916 the selections of Early Malcolm were practically one week in advance of 
Bantam. ‘The work in 1917 was a failure owing to adverse weather conditions. 
1916 seed, however, is still available to continue the work in 1918. 


ONIONS. 


Irrigation ExpEriMENT: Work similar to that carried on with beets and 
carrots was outlined for onions. The non-irrigated, non-fertilized plot yielded at 
the rate of 400 bushels per acre. The irrigated plot, 477.9 bushels, and irrigation 
with nitrate, 508.2 bushels per acre. No figures are available on the effect of 
nitrate alone. From the foregoing figures it will be seen that irrigation alone in- 
creased the yield 77.9 bushels and irrigation with nitrate increased the yield 108.2 
bushels per acre over the untreated plot. 

The quality of the onions, as a whole, was excellent, but the irrigated bulbs 
were not well matured and consequently were of poor keeping quality. 


The cost of irrigating was $31.37 per acre. 
SrEp SELECTION: The seed selection work started in 1915 is being continued 


and extended. Specially good strains of Denia and Prizetaker have been developed. 

Considerable success also has attended the work of starting onion plants in 
the greenhouse early in February and transplanting to the field early in May. 
Four varieties, Prizetaker, Denia, Red Globe and Red Wethersfield have been 
treated in this way, the first two giving considerably the best results. 
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POTATOES. 


The selection work started in 1915 was continued during 1916 and 1917. In 
1916 there were 56 selections of the variety Gertrude; 39 selections of Davies’ 
Warrior, 57 of Carmen No. 3, and 5 of Delaware. This number has now been 
reduced to 114 and includes the variety Sir Walter Raleigh in addition to the 
above. 

NortTHERN vs. SouUTHERN Grown Portators as SEED TUBERS: With a view 
to determine the relative productivity of Northern immature seed tubers in com- 
parison with ordinary seed tubers produced in the Southern part of the Province, 
the following experiment was started in 1916. 

Seed tubers (of the Early Eureka variety), secured from Kenora, Dryden, 
Monteith and Port Hope, were cut and planted on May Ist as follows: 

Rows 1 and 2. Mature seed from Kenora. 

Rows 3 and 4. Immature seed from Dryden. 


Rows 5 and 6. Immature seed from Monteith. 
Rows 7 to 10. Mature seed from Port Hope. 








Carrots in bloom. 


The experiment was conducted in duplicate. The soil was a rather heavy . 
clay loam. The whole plot was sprayed three times during the season with 
Bordeaux and arsenate of lead. 

In 1916 the Northern grown seed matured approximately a week earlier than 
the Southern seed, but none of the tubers were dug until July 31st, when the best 
sixty hills in each plot were selected and carefully weighed, giving the following 


results: : 


Mature seed from Kenora, 60 hills, 74.8 lbs. 
Immature seed from Dryden, 60 hills, 87.4 lbs. 
Immature seed from Monteith, 60 hills, 68.6 lbs. 
Mature seed from Port Hope, 60 hills, 44.1 lbs. 


5D H.S. 
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The immature seed from Dryden was grown for only one year in the North, 
and the seed from Monteith for two years. 

The unfavorable weather in 1917 rendered the results for that year very un- 
reliable, hence they are not given here. In general, however, they bore out the 
1916 results. 

TOMATOES. 


The seed selection work, as fully outlined in the 1915 report, is being con- 
tinued. Several new varieties were added in 1916 making in all some 135 selec- 
tions of over 30 varieties for that year. This number has now been reduced to 
128 and includes also several strains received from C. E. F., Ottawa, and R. M. 
Palmer, B.C. 


VEGETABLE SEED PRODUCTION. 


The work on the production of selected vegetable seed was continued during 
1916 and 1917 with good success and especially so in the latter year. The original 
stock of Yellow Globe Danvers and Denia onions, Detroit Dark Red beets and 
Chantenay carrots is being used for this work with the addition of the following 
kinds and varieties of vegetables: 

Cabbage: Danish Ballhead. 

Celery: Giant Pascal and Paris Golden. 

Cauliflower: Dwarf Erfurt. 

Onions: Red Globe, Red Wethersfield and Prizetaker. 

Parsnips: Hollow Crown: 


Radish: Three varieties. 
Salsify: 


The seed produced in 1915 was used for most of our 1916 crops with the 
addition of a few others for comparison. Also a considerable amount of seed was 
sent out free in small lots to a large number of growers who reported on this seed 
at the end of the season. Some forty reports were received in 1916 and without 
exception all speak very highly of the quality of the seed, the germination in most 
cases being 20 per cent. or better than other seed. Carrots in a few cases proved 
to be low in germinating power. 

In 1917 seed of the following vegetables was distributed to 76 individuals: 
onions, beets, carrots, parsnips, salsify, cabbage, celery and cauliflower. All re- 
ports were again very favorable. 

Very fair success attended the production in 1916 of cabbage seed of the 
Danish Ballhead variety. A number of selected heads were placed in a bed with 
the root stock attached in the fall of 1915. A light covering of earth and snow 
was all the protection given. The heads came out in good condition in the spring 
and only a very small number failed to grow after being set in the row. Many 
of the heads required cutting or slitting to allow the seed stocks to burst through. 
Later in the season the tops required to be supported with stakes and strings. 
Seed ripened in late August and was harvested by making several cuttings. 

Celery seed was produced with most success by planting the plants in the 
greenhouse from the field during the late fall. They began to grow in early spring 
and produced a large quantity of seed by the end of July. A number of plants 
were stored over winter in a trench, and some which lived over in cellar storage 
were planted out in the open in the early spring. A fair quantity of seed was 

produced but the growth of the plants and the seed produced was not as good as 
obtained under the first system outlined above. | 
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Cauliflower seed was produced from plants which had just started to head in 
late fall and which were taken up from the field at that time and planted in a cool 
greenhouse over winter. The plants were left in the greenhouse and in early 
spring seed stocks were sent up from which ripened seed was secured in July. 

An attempt to produce cauliflower seed outside from early plants resulted in 
oe owing to the weather being backward at the time of blossoming and setting 
seed. 











Celery seed production. <A celery plant in full bloom. 


The object of this work in vegetable seed production is, of course, to demon- 
strate the possibilities in home grown seed and the best methods of raising such 
seed, as well as to secure better strains through seed selection. 

VEGETABLE SEED SELECTIONS RecEtveD: The following selections were re- 
ceived and grown in 1917: 

From Central Experimental Farm, Ottawa: 


Corn: Early Malcolm, Early Otta. 

Tomatoes: Alacrity, 1917, Burbank’s Early 0.7495, Earliball 0.7464, Danish Export, 
0.7463 M., Sunnybrooke Earliana 0.7453, Danish Export, 0.7462. 

Citron: 0.5586 B. 

Onion: Yellow Globe Danvers, C. E. F. 5464 XX. 


68 REPORT OF HORTICULTURAL EXPERIMENT STATION. No. 49 
Se a i ee ee 


Carrot: Chantenay, C. HE. F. 5461-2. 

Radish: Scarlet Turnip, White Tip, C. E. F. 5465. 

Spinach: Victoria, C. HE. F. 5466. 

Parsnips: Hollow Crown, C. E. F. 5467. 

Beet: Detroit \Dark Red, C. E. F. 5452-1, 

Lettuce: Grand Rapids, C. E. F. 5472-1. 

Celery: Perle le Grand, C. E. F. 5463, French Success 1—C. E. F. 5448, 


From R. M. Palmer, British Columbia. Selected strains of: 


Russian Sun Flower. 

Hubbard Squash. 

Cabbage Lettuce. 

Long Cream Vegetable Marrow. 

Swiss Chard. 

Long French Golden Carrot. 

Sutton’s Harly Red, Burpee’s Whole Salad Tomatoes. 


From Chas. Young, Richard’s Landing, Ont. Selected strains of: 


student Parsnip: 
White Cory and Golden Bantam Corn. 
Danish Ballhead and Winningstadt Cabbage. 
Detroit Beet. 
Red Globe Onion. 
IRRIGATION. 


Considerable use was made of the irrigation system during the latter part of 
the 1916 and 1917 growing seasons. A new line of pipe was laid from the pump 
to the packing house so as to make possible the shutting off of the farm water 
system during irrigation. By this means no dirty water is pumped into farm 
mains, and the irrigating mains leading direct to the nozzles give a good steady 
pressure for irrigating at all times. 

The system was used with success on many crops including beets, carrots, 
cabbage, cauliflower, asparagus, onions, celery, raspberries and the old bed of straw- 
berries. Below is given a table showing some of the crops which were irrigated 
in 1916, and the amount applied in inches for each month. 


TABLE XX XIII.—IRRIGATING DURING SEASON oF 1916. 








: ; | 
— Raspberries | Strawberries | Onions | Asparagus | Beets | Carrots Celery 























JULY cee eee we 5 4.3. Ae? Ave 477 4 Bietl 
‘Augustine soe. LS Seen ACen ee at 29° 2 eras Cole oe 2.8 
September...... 2 GS roe ee one Dati nde tee Tee ee Hae 

=e LOotaleceee 9.4 ae 8.7 Sa) 4 | 4 8.1 





The rainfall per month for the six months, May to October, 1916, inclusive, 
is given below for purposes of comparison with the above table: 


May, J9OLG a wo. ce sre ene aes 4.93” August, 191652, Srae eee ee 6 
JUNG eS eat Serene ree ae Oca September tse. assem iso, 
July. 82S eae ee eee 112s October? th5° ao see en eee 3.62 


As will be seen the rainfall was very light during the three months, July, 
August and September, when the irrigation was given. 

In 1917 it was not found necessary to use the irrigating system to such a large 
extent as in 1916 owing to the wet weather continuing so late in the season. 


BY-PRODUCTS. 


The following is the chief work being carried on by the By-Products 
Department :— 

1. Variety tests of fruits for canning and jam making. 

2. Investigation of maturing of grapes in the Niagara Peninsula. 

3. Canning and jam making for Canadian Military Hospitals overseas. 


STRAWBERRIES FOR JAM MAKING. 


The rise in popularity of strawberry jam and the increasing quantity of 
strawberries used for that purpose has warranted a study of the product from 
several points of view. Growers and jam makers alike have wondered what 
varieties would give best results, first as yielders, second, as shippers, and third, 
as the finished article in the factory. 








Side view of canning factory: Engine room, a receiving platform and motor truck. 


In the summer of 1916 twenty varieties were made into jam separately. 
Each variety was given similar conditions except where noted in the data which 
follow. The proportions used in these jams were :— 


FEPULC ea oe ee ee ne eG 11 lbs 
A URC pe hs BRS Seip tan RNP tan Oh a ors Le 
SU AT ee ae ee et cates (ter 153 “ 


The fruit was placed in the kettle and brought to a boil.. hen the pectin 
was mixed thoroughly with the hot fruit. Lastly, the sugar was added. The 
mixture was then allowed to boil vigorously until the boiling point had reached 
220 deg. F. 

The hot jam was cooled in granite dish pans, until it reached 185 deg. F. 
Sample bottles of each jam were filled and the data and variety written upon 
the labels. 

In judging the finished product the following points were noted :— 

(1) Wholeness of the berry. 

(2) Color of jam. 

[69] 
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(3) Transparency of the fruit depending on the degree to which the sugar 
had permeated it. 

(4) Flavor. 

(5) Mould growth. 

The following gives a description of each variety :— 

Highland Beauty: Color, clear, deep red; fruit badly broken. 

Glen Mary: Similar to No. 1, but not as deep nor as bright. 

Chesapeake: Color, dull; fruit, partly broken and opaque; mould easily; 
flavor, fair; rather a poor jam. 

Sharpless: Color, bright; fruit, partly broken and rather opaque, slight 
mould; flavor, good; fairly good jam. 

Senator Dunlap: Color, very dark; fruit, bright but broken; no mould; 
flavor very poor; a very poor Jam. 








Scalding peaches to remove skins. 


Desdemona: Color, very dark; fruit, rather broken but clear; shght mould; 
flavor rather poor; not very good. 

Karly Ozark: Color, fairly bright; fruit, tends to break; sheht mould; flavor, 
very poor; a poor jam. 

Hacelsior: Color, a very dark, clear red; fruit, whole, a pleasing jam though 
rather dark. 

Cordelia: Same as Early Ozark. (Cannot draw any definite conclusions from 
these two as the jams seem to have been made from bad pectin.) 

Wm, Belt: Color, very good; fruit, bright and whole, no mould; fiayor, very 
good; an excellent jam. 

Pocomoke: Color, good; fruit, clear and whole, no mould; flavor very good; 
a very good jam. 

Joe: Color, good; dark red; fruit, clear, partly broken; slight mould; flavor, 
good ; a good jam. 


1918 HORTICULTURAL EXPERIMENT STATION. 71 





Enhance: Color, bright red; fruit, whole and very transparent; the most 
attractive jam of all, 

Parson's Beauty: Not properly made; fruit whole; probably a good berry. 

Sample: Similar to Pocomoke in appearance and whole fruit; not quite as 
good in flavor; a good jam. 

Williams: Color, dark; fruit, whole but dull in color. 

Brandywine: Color, dark; fruit, whole and clear; flavor, fairly good; a 
fairly good jam. 

Island King: Color, dark; fruit, whole and clear; flavor, fairly good; a 
fairly good jam. 

Klondyke: Color, dark and clear; fruit, whole and bright; flavor good; 
would make a fairly good jam. 

Superb: Color, dark; fruit, whole and bright; flavor good; would make a 
fairly good jam. 

The results of the strawberry tests have not been conclusive. The number 
of varieties was limited and conditions were not as uniform as desirable. The 
work, however, will be continued more thoroughly. 

Owing to the exceptional strawberry season it was impossible to obtain suitable 
samples in 1917 for continuing the jam making tests made in 1916. 

In the case of cherries, black currants, red currants and gooseberries many 
varieties were obtainable and hence a study has been commenced of these fruits 
for canning qualities. In this set of tests all fruits were canned in glass. After 
having prepared the fruit by washing, it was placed in clean jars, covered with 
a sugar syrup containing 50 per cent. by weight of granulated sugar and cooked 
at 212 deg. F. Cherries, currants and gooseberries were cooked 20 minutes. 
Raspberries were cooked for 5 minutes. ot 


CHERRIES. 


Fouche Morello: Fruit and syrup very deep red, fruit being scarcely visible 
in syrup; flavor probably poor but impaired because of slight fermentation ; 
fruit has held form well. 

Double Natte: Color of fruit and syrup ideal, being of a deep, dark red, 
somewhat lighter than Fouche Morello; flavor shghtly sweet. 

Ostheim: Color too dark; flavor very acid; fruit small. 

Leib: Color same as Double Natte; flavor pleasing, sweet but with some 
acidity; fruit, firm. 

Weir: Lightest in color of varieties so far; fruit shows light through the 
syrup; flavor acid and bitter; fruit soft. 

Dyehouse: Medium red color, fruit being rather light in color; flavor excel- 
lent, sweet with acidity; fruit very small. 

~ Late Duke: Lightest of medium red varieties, too light; samples fermented, 
spoiling flavor. 

Richmond: Color slightly darker than Late Duke; flavor acid and _ bitter; 
fruit soft. 

Montmorency: One of the best medium red varieties; flavor almost as acid 
as Richmond. 

Ontario Preserving: Darkest and best color of medium red varieties; flavor 
poor, acid and bitter. 

Windsor: Lieht pink color: verv sweet and Jacking in acidity; fruit firm. 

Ida: White color, all samples badly fermented. - 
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Summary: The variety Leib because of its superior color and flavor must be 
placed first. Dyehouse, though a small fruit, stands second because of its excellent 
flavor. This experiment should be continued. A greater number of varieties 
and more representative samples would give more conclusive results. 


BLAck CURRANTS. 


The varieties Magnus, Boskoop Giant, Baldwin, Black Victoria and Black 
Naples were tested. 

There was practically no difference in color. 

Black Naples had the most pleasant flavor, being quite sweet. The texture 
of the fruit was fine and soft. 

Boskoop Giant was almost as good but a little coarse in texture. 

Magnus, Baldwin and Black Victoria were all too bitter in flavor. 

All samples were lighter in color and less sweet in flavor than currants 
packed in enamel lined tin cans. 


REp RASPBERRIES. 


Cuthbert: Was found superior to Herbert and Marlboro, a bright, rich red. 

Herbert: Was almost as good as Cuthbert in color and just as good in flavor, 
sweet but not insipid. | 

Marlboro: Was light in color and flat in flavor. 


RED AND WHITE CURRANTS. 


Fay Prolific: Sweetest and most pleasing flavor; color almost as bright a 
red as Victoria Red. 

Victoria Red: Flavor rather bitter, finest color, deep clear red. 

Versailles: Flavor bitter and color no better than Fay Prolific. 

Wilder: Poorest flavor and color. 

White Grape: The only white variety; flavor fair. 

Ruby Castle: Badly fermented. 


GoosEBERRIES. 


Of the twenty-three varieties of gooseberries tested four were especially good 
canners. The variety Leader had the best combination of qualities, being light 
green in color, medium in size, sweet flavor, tender and free from prickles. 

Josselyn had the finest flavor of any variety but was too small. It ranked 
second. ; 

Champagne Red was good in every respect except color. Red color at present 
cannot be recommended for canning. 

Crown Bob had to be placed fourth on account of a sour flavor. Otherwise 
it was as good as Leader. Twenty-three other varieties were tested. Only the 
best varieties are, however, mentioned in this report. 


> MATURING OF GRAPES IN THE NIAGARA PENINSULA. 


Most fruit growers have realized that the maturing of grapes depends more 
upon the nature of the soil than any other one factor. In some districts the 
vigor of the foliage has been lessened by attacks of fungus diseases. Although 
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such attacks have interfered with the development of sugar in the fruit, just as 
frost or severe summer pruning will also act, yet the number of grapes so influenced 
is small compared to the grapes affected simply by differences of soil. 

The result has been that grapes have been marketed at various stages of 
maturity. Growers have been influenced by the high prices being obtained for the 
first fruit on the market. But if a grower on one soil is able to market. his 
grapes on a certain day it does not follow that a grower on a different soil 
should market his fruit on the same day. 





Apparatus used in grape test-work. 


Accordingly, during the summer of 1916, a preliminary study of grape 
growing in the Niagara Peninsula was made. It was found that in all districts 
growers were willing and anxious to supply us with samples which we might 
test for sugar and acidity. Apparently it is becoming well understood that the 
marketing of immature grapes is a serious matter. For dessert purposes unripe 
grapes are worthless and it does not take many such grapes to shake the confidence 
of the consumer. 
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Following is a list of the districts visited together with the type of soil 
from which samples of grapes were secured :-— 








District | Soil District Soil 
Burltneton trices -t cr a: Gravelusrsaw te aoe Béeamsyilleve.s... ts - a: CTAY. ak crc oer 
SOx alias coke ee tthe SOT ad. Weak c Ne ees V Memounts.. weee.. oe: Claytin steaks ween 
Vineland / oes. t vom ae. Sand logins... tects SCaMlOLdy sea one Clay loamy =. : ee 
Port Dalhousie =..043. adic, login, ere omnes a Experiments tation .o.0i0 lave eee See eee 
Fontivllg sch tac: Sand es Meera. eee St Cathanimesm. acces. Chae ch ce ee eee 
St Davidscur wrens ee Mountain wash........ Homer.2e 5-7 ee. Black Muck, tea 
Winona; se scutes eee Mountain wash........ 

















An attempt was made to obtain from each of these districts the following 
varieties: Concord, Delaware, Niagara, Brighton, Worden, Wilder, Moore Early, 
Campbell Early, Champion, Diamond, Agawam, Lindley and Vergennes. The 
varieties Herbert, Moyer, Hartford, Pocklngton, Isabella, Lutie and Lucille were 
collected occasionally. 

The plan was to visit all of the districts within two days. By repeating 
visits as often as possible (not more than a week elapsing) it was felt that the 
maturity of all varieties could be traced and that the development on the various 
soils might be fairly compared. Unfortunately, it was not always possible to 
follow this plan entirely and hence the results obtained are not as conclusive 
as they might be. 


MerHops oF TEstiNG: Each sample as collected was placed in a 20 lb. paper 
bag upon which was written the date, variety, name of grower, district, soil and 
marketability. A sample weighing about 2 lbs. was found to be sufficient. On 
page 73 1s shown most of the apparatus used in making the laboratory tests. 

The grapes were first crushed in a granite dish and then placed in the press 
marked “a.” Hnough juice had to be collected to fill the glass cylinder “d” 
within an inch of the top. The size of “d” is important. It should be one 
and one-half inches in diameter and twelve inches in height. This is the smallest 
size which will enable one to float the spindle (saccharometer or hydrometer) 
“e” within it. The spindle “e” is graduated in degrees Balling or Brix. 
That is, the reading it gives is approximately the percentage of sugar by weight 
contained in the grape juice. The temperature of the juice is then taken and 
any necessary correction in the reading made. 

Having thus obtained an approximation of the sugar content of the erape 
juice (by a simple method which might easily be duplicated by any grower or 
inspector) the sample is then tested to find the percentage of free acid, expressed 
in terms of tartaric acid. 

Resutts: In spite of the incompleteness of the 1916 results a great deal of 
instructive and accurate information was procured. 

In 1917 it was possible after the experiences of 1916 to carry on the work 
more efficiently than in 1916. 

The visits to the various vineyards were completed within two days. Thus 
the tests were fair to all districts. Visits were repeated regularly each week. 

By obtaining samples of each variety regularly at different periods in its 
ripening it was possible to follow closely the development of the grape. When 


~? 
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cutting the sample we endeavored to decide whether the fruit came under any 
of the following categories :— 

(a) Dead ripe. 

(b) Ripe. 

(c) Edible. 

(¢d) Non-edible. 

(e) Edible but frosted. 

(f) Non-edible and frosted. 

The results obtained in 1917 have tended to confirm the conclusions drawn 
from the work of 1916. Grapes grown on the heaviest soils have matured quicker 
than those grown on the lighter soils. This was particularly noticeable during 
the 1917 season. All grapes were later.. None developed as high a Brix-acid 
ratio (see explanation later) as in 1916. But only those on heavier soils were 
really fit for marketing when the early frosts came. 





Basket of cans, filled, exhausted, sealed and ready for cooking retort. 


It should be noted that increased elevation has tended to overcome soil. 
Thus Vinemount clay, unlike most other clay soils, has produced a slow maturing 
grape. The muck soil of Homer has again produced the leading quality grape. 

In classifying the samples of grapes at the time of cutting greatest importance 
was placed upon the decision—whether a grape was edible or non-edible. This 
is the vital question in marketing grapes. The table which follows has been 
derived from detailed tables by averaging the figures for composition when the 
erape was first, classified as “ edible’ In some cases samples from the same 
vineyard continued to be classed as merely “edible” for two or three weeks. 
Classification beyond “ edible” is difficult. As a matter of fact in 1917 not one 
sample was classed “a,” dead ripe. Because we were evidently too strict in our 
demands for classes “a” ard “bh” it is evidently fairest only to average com- 
position when class “c” first appeared. 
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The figures in this table represent the greatest acidity, the least sugar content 
and the lowest B. A. R. (Brix-acid Ratio) which a variety should have for 
marketing. 

The column headed Brix contains the approximate percentage of sugar. The 
acid column contains the percentage of free acid expressed in terms of tartaric 
acid. The column headed B. A. R. represents the Brix reading divided by the 
acidity. The Brix-acid Ratio is the one figure which gives the key to the condi- 
tion of the grape. The higher the ratio the greater the edibility. 


TABLE XX XIV.—AVERAGE COMPOSITION OF GRAPES WHEN F rrRst CLASSIFIED “ EDIBLE.”’ 











| { 
Variety ae Brix | Acid B. A. R. 
MOOTICOTC eae Ss reel ce en in! 12.95 Lau 12.0 
WOrden A3 ooh, pee ee eee ale er ene eee 14 11.64 Let 8.3 
Nipeara wie cect ee eee eee een ee eet. 8 13227 8 16.6 
Campbell..... eran Aen PO eS Rae 8 ies 1.73 6.5 
MO0re diate ch N tecae sda oe eae 15 11.57 1.68 6.9 
Delawarteastcc winds oe oe ees 6 13.39 1-75 7.6 
Lindley 35 22% cae eee eee 3 12.02 1.54 7.8 
Vereennest- soe aa dse Se SAE mys Seer 2 Ses 1.42 9.4 
BrightOl 2. fee ee ee ee 4 14.8 Les 1235 





It is hoped that this investigation may be continued for at least one more 
year. The work of 1916 was preliminary and, of course, the season of 1917 
was abnormal. 


MATURING oF GRAPES AFTER CUTTING. 


A further experiment dealing with the maturing of grapes has been sum- 
marized in the following tables. In order to determine definitely whether grapes 
ripen after cutting, several tests were made in 1916 of similar samples at the 
beginning and end of a week. The results demonstrated that there was prac- 
tically no change after standing for this length of time. 


TABLE XXXV.—TESTS SHOWING THE CHANGES IN SUGAR CONTENT AND ACIDITY OF GRAPES 
AFTER CUTTING. 


























Analysis Oct. 3rd and 4th Analysis Oct. 11th 
Variety 
Sugar ° Balling) Acidity Sugar ° Balling} Acidity 
Tandleyipseed lines. cos aor ee ete 15.57 A Ga lee) .71% 
BYiBNULON. Moos 4 che ecules eee 16.7 69 17.9 .6 
INGA PATA in ole cules cee ce aeetes 14.4 63 | 15.1 OL 
MONGOL. rate. eer ie cee i5ah 64 | 15.4 73 
Dela wate totter ce eee eee. 20.1 eee | 18.8 1.05 
Campbell Hariy 2. coy owns 13.7 84 | 1p! .85 
. Average Ni ety PES pan 2 Oh 15.9 .79 | 16.1 716 
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The analyses on Oct. 3rd and 4th were made immediately after cutting. 
The Oct. 11th analyses are of fruit from the same samples one week later. 


TABLE XXX VI.—TESTS SHOWING CHANGE IN SUGAR CONTENT AND ACIDITY IN GRAPES 
AFTER CUTTING. 




















| Sept. 30th analyzed imm edi- Oct. 10th, remainder of 

Wate s ately after cutting samples taken Sept. 30th 

Sugar ° Balling| Acidity [Sugar ° Balling Acidity 

VG terre: sie oe see ey Ze ha 1. & NB hy 83% 
INTRA Cat ere ec ae o's wh 13.2 .61 14.2 57 
SUNG? BE Mea is OS et Lies 61 11.6 49 
WONCONM en Tete ede ccs eas 84 Be 76 
COUCOTO mer ee ee eee 14.8 59 i5a0 46 
Worden 2 ee RS EN Eee 15.4 67 14.8 64 
ie Varese eae ccile oy ne, fOes 74 16.6 61 
PLO bal arte ee ners er) es ekg US Fi a2 13.9 62 














FRENCH CRAB APPLES FOR CIDER. 


It has often been thought that a large percentage of Ontario apples might 
well find an outlet in the form of cider. While this is undoubtedly true it is 
believed that our cider will never be a great success until we select the proper 
varieties and develop the most reliable methods of manufacture. 

In Europe cider is consumed in large quantities. Special varieties have 
been produced for the purpose. 

Through the kindness of the United States Department of Agriculture it 
has been possible to obtain scions of the following varieties of French Crab 
apples: Martin Fessard, Blanc Mollet, Frequin Rouge, Bramtot, Grise Dieppois 
and Amered Berthcourt. 

These varieties have been top grafted upon five-year-old apple trees. It is 
hoped that in possibly three or four years it will be possible to examine the 
French Crabs at first hand. 

While the growth of the imported stock is progressing a study will be made 
of the cider question. Much work is being done in this matter in America and 
it is quite likely that either cider or some form of apple extract will become 
a popular beverage. 


CALIFORNIA CANNING PEACHES. 


In the spring of 1916 four trees each of several leading varieties of California 
canning peaches were planted in the Experiment Station orchard. The same 
summer bud sticks were taken from these young trees to a local nursery and 
propagated. During 1917 these buds have made growths of varying strengths. 
The young trees have been dug and are now heeled in ready for 1918 planting. 

The list includes: 


9 trees Lovell. 30 trees Libby Cling. 
9 “ #£Phillip Cling. 120 ce elieath Cling. 
Sinjess Moster, Ae ee eak Gling: 
ipo oekRunyon Cling: 5 “ McDevitt Cling. 


ifeee ee Tuscan Cling: 
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Different growers are anxious to try these varieties. We shall, therefore, 
be able to test these California varieties not only for canning purposes but also 
for productivity and suitability for conditions in Ontario. 


BRINE IN CANNED ASPARAGUS. 


OPTIMUM STRENGTH OF BRINE: Owing to the fact that various well known 
authorities have advocated quite different strengths of brine for canning asparagus 
a simple test was made in order to determine which brine was best suited for 
conditions in Ontario. 

The following table shows the results briefly :— 


TABLE XX XVIJ.—USE OF BRINE IN CANNING ASPARAGUS. 





% Salt in ‘Salt per Imp. Rane 





Brine | gal. water. 
1% 12 oz. Flavor too flat; very slight darkening of tin plate. 
2% geo) ot Flavor excellent, just enough salt; considered slightly too salty by 
others; slight darkening of tin. 
3% ru eis Flavor considered excellent by some, slightly too salty by others: 
slight darkening of tin. 
4% Gs 2s Considerably too salty ; tin considerably darkened. 
5% $i“ Much too salty; tin badly darkened. 
10% 1 lb. 12 0z.. Great excess of salt; asparagus dark; tin greatly darkened. 














The asparagus used in this pack was carefully washed and trimmed. 

Blanching was done by dipping the stalks in boiling water for 9 minutes. 

The stalks were then packed in No. 2 sanitary cans, weight 10 oz. net. The 
various brines were then added, cans sealed and processed in a closed retort for 
15 minutes at 240 deg. F. 

Cans were cooled after processing. 

ACIDIFIED BRINE: It has been stated in California that if the brine used 
on vegetables be acidified by the use of lemon juice, tartaric acid or vinegar, 
the vegetables may be much more easily sterilized. 

The process was given a trial. Asparagus was canned both in glass jars 
and in plain tin cans. ‘To each imperial gallon of 2 per cent. brine was added 
6 oz. of lemon juice. The acidified brine was added in the usual manner but 
the containers were merely boiled at 212 deg. F., the glass jars for 45 minutes 
and the 2 lb. tins for one hour. Although samples are being held in warm 
rooms not a single instance of spoilage has occurred during eight months. 

The lemon flavor is not noticed by those who do not know of its presence. 
As yet no serious action has been found on the tin. 

From the trials given it is believed that with asparagus at any rate, acidified 
brine is a success. 


CANNING AND JAM MAKING FoR THE CANADIAN Muinitary Hospitals. 


The season of 1917 has been one of great production in the preserving of 
fruit for the Canadian Military Hospitals. The total output was twice that of 
1916 and five times that of 1915. 
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In order to make this increase some changes and additions were hurriedly 
made in the factory. Because of these improvements the work was done more 
systematically, with far less waste energy. The introduction of steam power 
enabled us to elevate to the top storey of the factory sugar and empty cans and 
cases. On the ground floor the fruits were received at a certain point and 
travelled continuously through the factory until finally they were deposited on 
the platform in the finished condition. 

Some new features in the factory this year were: a washing and scalding 
machine working on the endless belt plan; a proper packing table fitted with a 
conveyor in the middle and a can chute above; a syruping device for running the 
syrup into the tins by gravity; a continuous conveying exhaust box for heating 
cans before sealing; power peeling machines; an electric generator for our own 
lighting; and a pulping machine for facilitating the handling of waste material. 








Corner of warehouse showing piles of nailed cases and shooks. 


The season started in early July with the making of strawberry jam. From 
then until January 10th, 1918, the factory was in constant operation. 

Incoming supplies of sugar, boxes, cans, strapping, nails and sometimes 
fruit, such as Kieffer pears and apples, were unloaded into the warehouse which 
was directly on the railroad siding. By running our motor truck continuously 
between the warehouse and the factory empties and raw sugar were gradually 
brought to the factory and the finished article was gradually deposited at a 
convenient point for shipment. 

As in 1915 and 1916 the 10 lb. hospital size tin was used for all classes 
of goods. 

Owing to the increasing number of Military Convalescent Hospitals in 
Canada it has this year been found advisable to distribute in this country six 
carloads of fruits for the use of returned soldiers. The bulk of the shipments 
have, however, been made to the overseas hospitals. 
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Following is a list of the 191% shipments. The total valuation of these 
goods, at market prices, amounts to $84,203.93 f.0.b. factory. 


SHIPMENTS OF CANNED Goons, 1917. 


Stra wDerry si) AIM pee is oie ee tee one eeeeetee ete 645 cases No. 10 tins. 
Raspberry Jam sens pctiee © ele ccee siete eat ie eee 546 (14 doz. per case.) 
Black ;CurrantzJam 2-5. .- eee eee 387 
Blackberry.-Jani4. 23 Ste. ef ete eee 631 
Gooseberry. Jamie; 274 ci hes counts eee eee 12 
Peach Jamra ce oe enc ee i eee es 1,089 
PEAT ANN Ath: ois eielocaa ents «Pinte ee PR er ane 36 
Cherry. Jelly” Aes oh te cine cation teh 24 
Red Currants; in: syrups b0 Cie rere 21 
Cherry. SVYrun, (00 Gna eee ee eee eee 439 
Plum *syrip 40 omens ae es ce Pn 60 
Peaches ANesyTup oll ge cui one ae ee 7,665 
Pears inesytup, 200 wae cok ee eee ee C192 
Apples*in. Syrup, 20 Ge cites ster eee 809 
EOMALOCS ) -UMeres os ote le ces ices ars ete ee ee 141 


16,297 cases. 
(97,782 gallon cans) 
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